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INTRODUCTION 

The granullar activated carbon (GAG) treatment plant at St. Louis 

Park wells 10 and 15 started operation on July 9, 190,6. The plant has 

operated successfully since then im terms of producing treated water 

that meets tfhe specified drinking' water criteria of 28 ng/1 for 

carcinogenic PAH and 280 ng/1 for other PAH. However, the carbon life 

and carbon utilization rate have been less than expected. The first 

carbon load lasted 10 1/2 months with a utilization rate of 0.16 lb PAH 

per 1000 lb carbon, and the second load lasted 9 1/2 months with a 

utilization rate of 0.25 lb/1000 lb (see Table 1)*. In contrast, the 

expected carbon life was greater than two years, with an expected 

utilization rate in the range of 2 to 3 lb PAH for 1000 lb carbon**. 

In order to determine the cause of the shortenedi carbon life and 

possible means to improve it, Cal:gon Carbon Corporation, the City of St. 

Louis Park and Reilly Industries cooperated in developing and performing 

a pilot column testing program at the GAC plant. The testing was 

conducted in accordance with a plan submitted by Reilly on March 17, 

1988 ("Plan for Conducting Pilot Column Testing at the St. Louis Park 

GAC Plant") and approved by the U.S. EPA and MPCA Project Managers on 

July 26, 1988 (letter from Erin Moran, U.S. EPA and Michael Vennewitz, 

MPCA, to the President of Reilly Tar & Chemical Corporation). This 

report presents the results of the pilot testing program, as required 

by the approved plan. 

* These carbon lives are based on breakthrough relative to the 175 ng/1 
advisory level. Actual run durations were two to three months longer. 

** The background section In Reilly's March 1988 pilot column testing 
plan provides further details on actual vs. expected carbon lives. 



TABLE 1 

CARBON PERFORMANCE 
DURING THE FIRST TWO LOADS 

FIRST 
LOAD 

SECOND 
LOAD 

Startup date 

Date of first breakthrough 

No. of days on line 

Total pumpage (millions of gallons)(b) 

Average flow rate (gpm) 

Avg. PAH concentration in feed (ug/1) 

PAH in feed, startup to breakthrough (lbs) 

Carbon use rate (lb PAH/lb GAG) 

7/9786 

5/26/87 

321 

214 

463 

3.6(c) 

6.4 

0.00016 

8/12/87 

5/25/88 

286 

207 

503 

5.8(d) 

10.0 

0.00025 

Notes: 

(a) Date of samples first showing effluent concentrations greater than the 
advisory level (175 ng/1). 

(b) From City pumpage records. 

(c) Average of 7/15/86, 7/30/86, 10/7/86, 3/17/87 and 6/16/87 sample results by 
ERT and 8/26/86 result by CH2M Hill. 

(d) Average of 9/15/87, L/ll/88, and 3/29/88 sample results by ERT; 12/21/87, 
3/29/88 and 6/30/88 sample results by CH2M Hill; and 3/29/88 sample results 
by RMA. 



TEST DESCRIPTION 

The basic design of the test was to operate the pilot-scale columns 

at the GAG plant in parallel with the operation of the full-scale 

columns. Both systems began operation on October 3, 1988 with fresh 

loads of Calgon Filtrasorb 300 activated carbon. Both systems treated 

the same feed water (viz., the effluent from the iron removal sand 

filters). However, the pilot system was operated at a constant feed 

rate 24 hours a day throughout the test, while the main plant was 

operated at varying flow rates as the City's water demand required. In 

particular, the main columns were operated in their historical pattern 

of full flow (at about 1200 gpm) for part of the day — until the daily 

requirement of treated water was satisfied — and no flow for the 

balance of the day. The two sytems were operated with these different 

flow patterns in order to test the effect of flow patterns on carbon 

life. 

In order to operate the pilot columns at a constant flow rate, a 

1000-gallon feed water storage tank and a metering pump were installed 

in the pilot column feed line. These were required because the well 

pumps were shut down during the daily periods of no flow to the main 

columns. Figure 1 shows a schematic flow diagram of the pilot column 

test equipment. 

The pilot columns were loaded with Filtrasorb 300 carbon, inspected 

and tested' by a Ca.lgon engineer on September 28, 1988 (see Appendix A). 

The main columns were loaded with a new charge of Filtrasorb 300 

carbon by Calgon on September 28 and 29, 1988. Both systems began 

operation on October 3, 1988. The pilot columns were shut down on May 

22, 1989 when the first column inexplicably cracked and broke. The main 

columns continued operating through October 12, 1989. 
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The pilot columns were operated by personnel of the St. LOUTS Park 

Water Department in conjunction with their normal operating duties, and 

were inspected daily. The inspection Togs for the pilot system are 

provided in Appendix B. Flow data logs for the main columns are 

provided in Appendix C. 

Both the pilot and main columns were operated without major 

incident during the test. The pilot columns were backwashed when 

pressure drops built up (see Appendix B). No backwashing was required 

for the main columns, which is normal. Some mechanical difficulties 

were encountered with the pilot column flow meter after a few months, 

and it was later replaced (see Appendix B). Some fouling of the top 

portion of the first pilot column (probably from iron bacteria) was 

observed early in the test, but this did not progress further and had no 

apparent adverse effects. 

Samples of the effluent from the first pilot column were collected 

at two-week intervals throughout the test. The feed water and main 

column effluent were sampled monthly throughout the test. The second 

and third pilot columns were sampled at irregular intervals. Field 

blanks were collected with each major sampling round. All samples were 

analyzed for PAH at the ng/1 level by Enseco in accordance with the 

methods specified in the City^s Sampling and Analysis Plan. Most 

sampl'SS were also analyzed for TOC by Enseco using EPA Method 415.1. 

All analytical reports are provided in Appendix D, arranged 

chronologically. The sampling program generally followed that outlined 

in the approved test plan, although some adjustments were made because 

of the longer than expected test duration. 



TEST RESULTS 

Taiblie 2 summairizes' the flow rate data for the pilot and main 

columns duriing the test. The pilot coTumns operated at an average flow 

rate of 0.44 gpm,, with very little variation. This corresponds to a 

hydraulic loading rate of 5.1 gpm/ft^ for the 4-inch diameter columns. 

The main col'umns operated at rates ranging from 9 million to 40 million 

gallons per month, corresponding to monthly average flow rates of from 

200 to 1000 gpm. The average flow rate was 526 gpm, which corresponds to 
ly 

an average hydraulic loading rate of 3.35 gpm/ft for the two VO-foot 

columns in parallel. However, the main columns actually operated by 

cycling between a flow rate near 1200 gpm (7.64 gpm/ft^ hydraulic 

loading rate) and no flow. The variations in flow rates for the main 

GAC plant followed the expected pattern of low rates in the winter and 

high rates in the summer. 

Table 3 summarizes the results of the PAH analyses for all samples 

collected. The most noteworthy aspects of these results are 1) that 

there was no sign of PAH breakthrough from the first pilot column after 

231 days of operation and 2) that the main columns showed breakthrough 

after 269 days (where breakthrough is defined as exceeding the advisory 

level of 175 ng/1 for other PAH). The average PAH concentration in the 

feed water was about 5,600 ng/1, 'with some indication of increasing PAH 

concentrations with higher pumping rates in the spring. There were 

sporadic indications of elevated PAH concentrations (>100' ng/1) in the 

pilot column effluents near the start of the test. These were not seen 

later in the test, however, and may have reflected initial equilibration 

of the system. Except for the initial samples, the effluents from the 

second and third pilot columns showed no signs of PAH breakthrough 

(compare column 2 and 3 effluents with field and method blank results 



TABLE 2 

Sunnnary of Flow Rate Data 

Pilot Columns Main Plant 

Month 

Monthly 
pumpage, 
gallons 

Average 
Monthly 
Flow Rate,gpm 

Monthly 
Pumpage, 
gallons 

Average 
Monthly 
Flow Rate,gpm 

Oct. 1988 17,901 0.44 40.330,200 1,000 

Nov. 18,971 0.44 12,846,300 297 

Dec. 19,514 0.44 9,021,000 202 

Jan. 1989 18,700(a) 0.42 16,296,600 365 

Feb. 18,100(b) 0.45 13,156,000 326 

March 20,100(c) 0.45 13,435,900 301 

April 18.600(d) 0.43 24,675,800 571 

May 8,387(e) 0.42(e) 33,885,200 759 

June 0 0.00 39,471,200, 914 

Total 140,300 0.44(f) 203,118,200 526(g) 

(a) Estimate - Flowmeter out of service for eight days 

(b) Estimate - Flowmeter out of service for 17 days. Physical check of rate 
gave 0.45 gpm. 

(c) Estimate - Flowmeter out of service all month. Daily physical checks 
gave 0.45 gpm. 

(d) Estimate - Flowmeter replaced 4/5 and worked rest of month. 

(e) Through May 22, when the first pilot column broke. 

(f) Corresponds to hydraulic loading rate of 5.1 gpm/f.t^ for the three 
4-inch diameter columns in series. 

(g) Corresponds to hydraulic loading rate of 3.35 gpm/ft^, with monthly 
range of 1.3 to 6.4 gpm/tt^, for the two 10-foot diameter columns in 
parallel. 



• 
TOTAL PAH CONCENTRATIONS, ng/1 (a.b.c) 

00 

PATE 

10/17/88 

10/17/88(d) 

10/31/88 

10/3l/88(d) 

11/14/88 

11/28/88 

12/12/88 

12/27/88 

1/9/89 

1/23/89 

2/6/89 

2/21/89 

3/7/89 

3/20/89 

4/4/89 

4/17/89 

5/1/89 

5/22/89 

6/29/89 

7/31/89 

8/29/89 

TEST 
DAY NO. 

14 

14 

28 

28 

42 

56 

70 

85 

98 

112 

126 

141 

155 

168 

183 

196 

210 

231 

269 

301 

330 

FEED 

3,640 

6,041(e) 

2,018 

2,343 

4,560 

6,350 

9,550 

7,265 

8,798 

MAIN 
PLANT EFFL. 

15.6/14.4 

4,877 

30.9/28.6(h) 

24.2/19.9 

24.2/18.9 

35.8/73.2 

85.7/71.2 

49.6/67.3 

152.1/158.9 

189.7/193.4 

873.7/338.3 

442.9/482.8 

COLUMN 1 
EFFLUENT 

92.8 

186.0 

18.7/19.5 

16.4(g) 

105.8(1) 

42.2(k) 

45.7 

26.7 

ND(n) 

41.7/27.9(P) 

57.0 

72.8(r) 

32.5 

46.1 

36.2 

67.4 

16.3 

65.7 

COLUMN 2 
EFFLUENT 

258.5(j) 

33.5(1) 

9.8 

470(o) 

20.7(s) 

4.7 

COLUMN 3 
EFFLUENT 

FIELD 
BLANK(s) 

34.7/41.4 

17i7 

62.4(1) 

204.2/13.Km) 23.3(k) 

20.1 37.3 

16.3 

12.5(t) 

2.4 

48.5 

71.7(q) 

66.4(u) 

7.5 

14.9 

24.3 

9.5 

METHOD 
BLANK(s) 

7.7 

7.9(f) 

9.5 

8.6 

13.5 

19.9 

6.0 

15.9 

8.0/6.3 

30.2/12.1 

15.5 

12.3 

20.9(v) 

12.5 

1.6/9.1 

12.1 

6.1 

25.7 

9,4 

3.0 



No.tes to Table 3 

(a) Total PAH concentrations equal noncarclnogenlc PAH concentrations (i.e, no 
detectable carcinogenic PAH) unless otherwise noted. 

(b) All analyses by Enseco's Rocky Mountain Analytical Laboratory unless 
otherwise noted. 

(c) x/x indicates results from analyses of duplicate samples. 

(d) Results of split samples analyses by ENSR's Wilmington, MA laboratory. 

(e) Includes 44 ng/1 carcinogenic PAH (quinoline, benz(a)anthracene and chrysene) 

(f) Includes 1.4 ng/1 carcinogenic PAH (benzofluoranthenes). 

(g) Includes 1.3 ng/1 carcinogenic PAH (indeno (1,2,3-cd) pyrene and dibenz(a,h) 
anthracene). 

(h) Include 1.0/0.4 ng/1 quinoline. 

(i) Includes 0.9 ng/1 quinoline. 

(j) Average of two analyses of a single sample. 

(k) Includes 0.8 ng/1 quinoline. 

(1) Includes 0.7 ng/1 quinoline. 

(m) First result ifi for column 3 effluent as reported; second result is for the 
matrix spike- sample prepared from column 3 effluent water (excluding the 
results from spiked compounds). 

(n) None detected, but detection limits were unduly high at about 100-200 ng/1 
per compound. 

(o) Comprised solely of naphthalene. Detection limits were unduly high at about 
100-200 ng/1 per compound. 

(p) Include 0/0.4 ng/1 carcinogenic PAH (chrysene). 

(q) Includes 1.6 ng/1 quinoline. 

(r) Includes 2.1 ng/1 carcinogenic PAH (quinoline and chrysene). 

(s) Includes 3.0 ng/1 quinoline. 

(t) Includes 1.6 ng/1 quinoline. 

(u) Includes 7.0 ng/1 quinoline. 

(v) Includes 1.9 ng/1 quinoline. 



for test days 70, 155 and 1,83). Finally, it should be noted that total 

PAH concentrations generally reflected the detection only of other PAH; 

carcinogenic PAH were detected 1n only a few samples at very low ng/1 

levels (see footnotes to Table 3). 

Table 4 summarizes the results of all of the TOC analyses 

performed. The data show considerable scatter and no clear temporal 

trend. The average results indicate about 50% removal of TOC in the 

main columns (from 1.7 to 0.9 mg/1). The pilot column results Indicate 

no removal In the first column (1.7 mg/1 average effluent), while the 

effluents from the second two columns were comparable to that of the 

main plant. 

The flow rate and PAH data from Tables 2 and 3 allow carbon 

utilization rates to be calculated and compared for the pilot and main 

columns. The main plant showed breakthrough (compared to the 175 ng/1 

advisory level) at day 269 after treating 202 million gallons of water 

with an average PAH concentration of 5.6 . Since the two columns 

each contain 20,000 lbs of carbon, this translates to a utilization rate 

of 0.24 lb PAH per 1000 lb carbon. This Is comparable to the 

utilization rates observed for the first two carbon loads (see Table 1). 

In contrast, the first pilot column showed no sign of breakthrough after 

treating 140,000 gallons of water. This column contained about 7.2 lbs 

of carbon (see Appendix A), so the utilization rate at breakthrough 

would be greater than 0.91 Ib/iOOO lb. This is about four times greater 

than the rate observed for the main plant. Since breakthrough was never 

seen at the first column, it is possible that the carbon utilization 

* To be precise, this should be a flow-weighted average^ It turns out 
that a flow-weighted average, where the monthly feed analysis result is 
weighted by the total pumpage for that month, is also 5.6 ug/1. 
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TABLE 

TOG CONCENTRATIONS, mg/1 

DATE 

10/17/88 

10/31/88 

11/14/88 

11/28/88 

12/12/88 

12/27/88 

1/9/89 

1/23/89 

2/6/89 

2/21/89 

3/7/89 

3/20/89 

4/4/89 

4/17/89 

5/1/89 

5/ 2?/89 

TEST 
DAY NO. 

14 

28 

42 

56 

70 

85 

98 

112 

126 

141 

155 

168 

183 

196 

210 

231 

FEED 

0.8 

1.9 

1.7 

1.6 

2.3 

1.5 

1.8 

MAIN 
PLANT 
EFFL. 

0.8 

0.8 

0.8 

1.0 

1.6 

0.7 

0.7 

COLUMN 1 
EFFLUENT 

1.0 

1.5 

1.4 

1.3 

1.4 

1.5 

1.4 

1.9 

2.0 

3.2 

1.6 

1.5 

1.4 

2.4 

COLUMN 2 
EFFLUENT 

0.6 

0.7 

0.9 

1.9 

1.2 

COLUMN 3 
EFFLUENT 

0.5 

±.3 

0.8 

1.7 

0.9 

Averages 1.7 0.9 1.7 1.1 1.0 



rate was greater than 0.91 1b/1000 lb. 

The substantially greater carbon utilization rate in the pilot 

system must be attributed to the different flow rate patterns in the 

operation of the two systems, viz., the constant flow rate in the pilot 

system, versus the daily on/off cycle in the .main pTan.t. ' In all other 

aspects the two systems operated similarly — treating the same water, 

achieving similar TOC removals and operating at comparable hydraulic 

loading rates. 

The adverse consequences of repeated on/off cycling on carbon 

utilization are consistent with adsorption theory. With constant flow 

rates, a mass transfer zone is established in the carbon bed and 

progresses steadily down the length of the bed as the carbon's 

adsorptive capacity is exhausted. The top of the mass transfer zone is 

defined by the point at which the carbon's adsorptive capacity is 

exhausted, and the bottom is defined by the point at which no adsorptive 

capacity has been used. Breakthrough occurs when the front end of the 

mass transfer zone reaches the bottom of the bed. (Only the initial toe 

of the mass transfer zone has to reach the bottom since breakthrough in 

this case is defined as only a small portion of the feed concentration 

— viz., 175 vs. 5600 ng/1). With repeated on/off cycling, the mass 

transfer zone is disturbed every time the flow is stopped. Under 

stagnant condiitions, PAH compounds — especially the more soluble, lower 

molecular weight compounds — begin to desorb and migrate down the 

column before re-adsorbing and re-equilibrating. (This effect would 

eventually lead to uniform' PAH loadings throughout the bed). When flow 

is resumed, the original equilibrium adsorption front is re-established. 

However, the PAH that migrated lower in the bed under no-flow conditions 
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now equilibrate to contaminant-free water, whtch produces further 

desorpti'on and broadening of the front of the mass transfer zone. The 

net result is that the mass transfer zone is lengthened a little bit 

every time the flow is stopped. When this is repeated every day, the 

lengthening becomes substantial and the initial toe of the mass transfer 

zone reaches the bottom of the bed much faster. In additiion the 

adsorption capacity of the carbon is not used efficiently. The 

different progressions of the mass transfer zones when operating at a 

steady flow versus cyclic on/off flow are illustrated schematically in 

Figure 2. 

CONCLUSIONS AND RECOMMENDATIONS 

The pilot testing program conducted at the St. Louis Park GAC 

plant from October 1988 through May 1989 was successful in identifying 

the cause of shorter than expected carbon lives experienced in operating 

the GAC plant since July 1986. The pilot columns achieved a carbon 

utilization rate greater than 0.91 lb PAH/1000 lb carbon (how much 

greater is unknown, since the test had to be concluded before 

breakthrough occured). The main GAC plant achieved a utilization rate 

of 0.24 lb/1000 lb, which is comparable to those observed during 

previous carbon loads (0.16 and 0.25 lb/1000 lb). The substantially 

higher utilization rate achieved in the pilot columns is attributable to 

the different operating patterns between the two systems. The pilot 

columns were operated at a constant flow rate throughout the test (24 

hours a day, 7 days a week), while the main columns were cycled on and 

off. The main plant was run at design capacity for a portion of each 

day (for however long required' to meet the day's demand!), and then shut 

down for the rest of the day. This has been the standard operating 

13 



Figure 2 
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practice at the GAC plant since it began operation. This on/off cycling 

gradually lengthens, the .mass transfer zone in the carbon bed, whiich 

results in premature breakthrough and ineffictent use of the carbon's 

adsorption capacity. 

The clear recommendation resulting from this test program is that 

if the City of St. Louis Park wants to achieve substantially better 

carbon utilization and longer carbon lives, then it should operate the 

GAC plant (and hence wells 10 and 15} continuously at a relatively 

constant rate (which may vary seasonally). Changing the plant operation 

to a con.tinuous mode (round the clock, day-in, day-out) shoulid increase 

the carbon life by about a factor of four. The benefits of such a 

change on carbon utilization will have to be balanced, however, against 

the other constraints that the City faces in operating its water supply 

system. In this context, it is noteworthy that a recent report by an 

engineering consultant to the City recommended — based on economic and 

operational considerations independent of the carbon plant — that wells 

10 and 1'5 should be operated continuously (Triangle Engineering, Inc., 

Load Management Study, March 1989). 
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Appendix A 

Pilot Column Preparation Report 



CALGON 

CALGON CARBON CORPORATION 

CALGON CARBON CORPORATION P.O. BOX 717 PITTSBURGH, PA 15230-0717 (412) 787-6700 TELEX 671 1837 CCC PGH 

PANAFAX:412-787-6713 

787-6825 

October 6, 19^88 

Mr. John Craun /-<" ' 
RE ILLY TAR & CHEMICAL CORP. !• 
1510 Market Square Center 
151 North Delaware St. 
Indianapolis, IN 467.04 

Dear John: 

Three columns in the pilot column rack were loaded with activated 
carbon and prepared for operation on September 28. A small leak 
was found in the first column in the series; however, this should 
not be significant. The fourth columnm in the series was cracked 
and would be unusable. The carbon loading in the columns was to 
depths of 35-1/4", 33-3/4", and 35-3/4", respectively. In 4" 
diameter columns, this would translate to a total weight of about 
21.4 lbs. of Filtrasorb 300. The 8.73 ft. media depth will be 
approximately equal to the depth in each of the 10' diameter 
columns. Pilot flow rates should be set to approximate the 
continuous hydraulic loading rate (gpm/ft. cross-sectional area) 
in the full-scale operation, i.e.,-300 gpm through each vessel 
would yield 300 qpm.^a 3.82 gpm/ft. ; this would translate to 0.332 

78.5 ft.-^ -
gpm in the pilot operation (3.82 gpm/ft. x .087 ft. = 0.322 gpm). 
By comparing the volume processed and weight of carbon, a direct 
correlation can be made with the field system. 

During pilot operating, it will be important to insure the columns 
do not syphon dry. It will be necessary to apply a slight back 
pressure on the system either by partially bhutLing the final 
effluent valve or raising the discharge line to a high elevation. 
If the columns do develop air pockets over the carbon beds, they 
can be refilled by blocking the discharge line with the pump 
running until the pressure builds and repeating the procedure until 
the columns fill. 

Please let me know if any problems arise. 

Very truly yours, 

CALGON CARBON CORPORATION 

AJR:ah 
Alan J. ROy 
Manager, Techn/cal Services 



Appendix B 
GAC Test Column Logs 
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CITY OF ST. LOUIS PARK 
GAG PLANT f 1 

<OcL 7~ 
MONTH/YEAR 
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INTEGRATOR 
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CITY OF ST. LOUIS PARK 
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23 y jr 5- s- 3*fa9/i97 S-S9Y s-<is-7?sa 3A<ffOO 
24 Ix b.s &.r 190 9««// in s'C liQjOO 
25 f 7 6.r ^.r 3^0 rtmj'- ?• feC .&C/7 
26 u 7 C. 6..f fr.r 3VdfoV/ 3"/o»/<,r irriy rt-fYitfi. ?oCr Citr 
27 y" -7 b UP 5- SL<n9nr - 5OU>^1<0^ ¥02.00 
28 y 3%77.;^ y.? 39nFlS7A 3--r9V S£r7997i 5OU0IUI AA.yoo • 
29 y J- S- S" 370 J^?/ 390? 99a 3-5-7/ SO,S-7?^2 
30 y <2 r ? 3'^073 3/ 3Ya£99e> 3-3-9/ JTtf T77^2t 30&/i3g^ /¥2.7aa 
31 y r 5 39/OQ19 7 7093^77 3-3-9/ S:fis-P9?AI 30Cti?/s- /,iS¥7 U> </9. 700 

3V/ i-^J5 3H/^0 3L7 sas799^\ 3<\7?3/2 
TOTAL MONTHLY PUMPAGE %o;il.oaa 

YEAR TO mir - 7~T Tmrilo 



CITY OF ST. LOUIS PARK 
GAG PLANT i 1 MONTH/YEAR 

DATE WEU 
10 15 

PSI 
IN OUT VI V2 VI V2 

INTEGRATOR 
BACKUASH 

READING 
WELL 10 UELL 15 BACKUASH 

PUNPAGE 
TOTAL 

1 1/ 7.5 ^.5 <f.sr a.5 3M/5J^ 3 3^/tsa^-7 3-3 -3FV/a. 9 77.T<0O 

2 i / 2^/7S32 3^J759<0 rs-y y 3<s^y9S'^ 3 a S3 as-y / 55-7 »od> 
3 /V 7 7 I'/H'/XC-I 3'i2SOot^ S-CS-79F£9 3 096.6.39 I./5S- 000 
4 3V30 H 3 <7 S(o£^ 9L •? 3/06 3 3Z— a 7S.SOO 

5 C.Z r s" W5337«-/ • ^unhz 3107 7rcy 7 J. 700 

6 J. 5 y. ^ y.r r-v 7/ -J 7/ 3Y3^Fy/ 5-37 f rc.sfVi^, ,7 -7 / <rJ r? / y y^o. 9oj> 

7 // >/?39'?3 s-r^'/ 36.39-/fr 3 3//..^ >3.3 

8 • J". S" 5- -T 5" •J i 7 ;.'£// 3 933973 rxyy r/c ? ^ 3L -3/ 5>0 
9 s- J- J" ?V ^-23/23 7¥3miJ^ s-s-^y jTc^yy^jj 3// a-rf .^<06? 

10 ^ . •r < 3y 3b <.3-7 S-';39VC -3. 3ft r/ 5 -7 • /j:/0.aa 
11 • f-s" r y Y 3VJ3 7<7/ '9-353^ 33?V 3//3A3V /. /OS".^00 
12 ^.s 5- 3- .-•y 33?/ S£S99F£ 3jy<i^s& /. / yT.^.ao 
13 6/ ?-5- y f jyy'/yx'7 399713? S-.T 7 '/ S(i<7'OSO 9 3/3 70/3 ^/a.ioo 
14 .. V 01- tj s'feo^ 5'\ ^ 7 1 -J 3 * M3» A/2*f.70t^ 
15 f4> -^suLUlOO >699 S <r (,CSC.^ 3 \ fso.yat 

16 i/^ 7 '?HS'7SZ5 ?H(»7oS<? •rWy 5 66CCo^ 3 ' fcP'' » . /dO^ 
17 N/ ?• n •3 5^t3/fr 3Vfe.23W, rrW 3L<.O5'«1 /y-7 aoo 
18_ /O 7 y 3'/7'/2^ 5"06.O5ZJ' z/2Siif 7 1 100 
19 /o ? r r •2'/ * €UU03T.t 3l?i.fcCt 93a 700 
20 ? 7 •r 3<^73U?,^ 3*f-n&r3 5-ry/ 3L UOSZ^ 3/95-9/3 yA7.««0 
21 u' V- y iq^THy 'Vfi»V/,r TiTYV SuuoiTir. ilX>9^33 
22 s'' r V V 5 V77 7?7 ^ot^3t.ar ^^ofoS^ VPA 70© 
23 v/ /£> r 5" 3«/7y*/«./ 39fU,i*3\ TT^/ <L yi'-.Ttyo-
24 3 3 3xaS/7J. /O7.Z0O 
25 /2- /O r < 3yi'fcP3«/ Tb'^y 36fc/?;i/ 3>o<?.?yy 7<£a.9ao 
26 i/ rSp- i y jy#y.2ir^ 3 99//73L 33 ?v s-s/csyw B9 3.7O0 
27 c/ r, J J 3 3 9737^3 3-3 S<7Cf9a/ 3 0xs-a9S 797 rot) 
28 -2- 3 J 3 vs'^aa^ r44;9£. / 5i33lto 
29 3 V 3.r 3'£ 3yini? 31-33 
30 1/^ 7.5" J - 77/ J V7937i9 J-5-99 .rtsa/J^/ 3£/3~'^ ̂ 0 J? 3.:?-
31 ? < 3^'?£)!! 39oo 3n <3-f 9 3y 397/7 . /7y ^06? 

1 j'-n'Yoo? 3-S-0/J/7 SJ-9¥ J a 3c, 5-*7 2-

TOTAL MONTHLY PUMPAGE_ 
YEAR TO DATE 

/4ae?Afcoo 



CITY OF ST. LOUIS PARK 
GAG PLANT # 1 MONTH/YEAR 

DATE NELL PS! 
10 15 IN OUT VI V2 VI V2 

INTEGRATOR READING 
BACKWASH WELL 10 WELL 15 BACKWASH 

PUNPAGE 
TOTAL 

1 !/ J /<; ' <e ? 3S-0/2/9 /V. 

2 t/ y 6 S- s- 35-0/asT 3-5-^y SC£.7J?J 3J13C.97/ ^Ln.?oo 
3 u/ r s r 3Sr^'/.''7 } :rjr7 V ^>-^77^7 jr7<s,Saa 
4 ? S- 7y9?^?3 3 sa^Yoo 3-.5-9'y •^C7YOCfi 77?7 3av.Yoo 
5 -7 s s- r 2So/2>lY 33-9? SG 773 a e 3.73 77^7 S3S 30& 

6 1/ ? 7.5" V Y •? V/ 5-/ 7.r/j 3-5-7 y fii if P <i- 7 7 1 V v.'77 y /^.aon 
7 1/ ' 5" S-S 7 y S-aS?339 -"J? J7 7/7 
8 ^.S ffT - ^ ^7 .r ji 7y><2, i^/'6 3 /'/ Vn/ r.c 7 V s-r^y 7 •? ••'/ .- - -• -' / /• Yj 7. S-rio 
9 y ?• S" 7.5: V- H 3srai<:3y^ rry y . /' //^/y J'- --y 7f!rn.OOo 

10 // <e 5 / >? 3 !rj?o}f/ 7 rrry f r<g79v/y -J-7 7 7'/ •773 7. .Xoo 

11 '•/ c, He (£- S7o u,,SC> 3 2. 2 7 
12 u 3 1 "ir. 1 9 .s r -ziT ^J-ys W in9. 900 
13 S y y / - / 7/^ _-jrj'7y/3- ./ -/ '• ^7-?>7X.-Z_^ I X Hi fiCff G 7Y.?OG 
14 ? 7.S y y :'-7.Q 7ISS r5-7.T s-7PfY7/ 3 „ 9 ^.7kC, L 00 9 Leo 
15 7 4 (I 5£•3^/rg 3rVa-S"fe7- '94c,r tr739rfc-7 A 
16 c 3S-3^SV7 V .r75-^ j/y 3 7 */i-yr- "7 9. y^r» 
17 y rf 3 S-J'Yr^O .? :r'-/9'.:y/ ysjs: S7S7riov 37 7S/t£j <*2 3dd 

IB >0 4> ^ S'.{ }T •MT" y^9y3 c^^?r $75" 3Z22' 3s> 
19 Id 35«s/99/ ^7 57rsv- 3 > YrYl0 3 Vf 
20 to V C" r -y^-^noSr ?rc-7 k' 5'75-ro 3<r 32. «/r'/6»3 
21 0 2' ur L> vrf7r5z . -'S^r 3 >• ••/ j ^ « ?7.72ao 
22 ty r y / <• ryys'•'• . • -- V rjr>7 ^ 77S^^J^ J V •--••/^ :-
23 ly -T i y y .? S5-9S- -r7^f :''^/7 7.7yr 
24 7-5" 9 y y - : -/ i'-x'v;:- "'" • V .' S' c jr-ry-. J" v-i: .1" "// €37 ¥o<s> 
25 rf x- J3'? 3r^ 2/7/ sr5f 5")a " / V ^'w i / 7<!7^ 
26 3 y ' rr.r'T7 nl- sTir •fl V li-T'/ 3 xyao 
27 y 7. r < r- - / 7 7 ••/V -, rjr9sr r 7 7,TV 7 i'-'/ -•'•:.'•••? Zo^fco 
28 C-' y 70 7 7 .-fss^f^o •> -'/J". SS3S 5"7?73/y 5a^LliY 
29 y < i- 3 5-5-^3- !r-/9P7i/£> 35^-7 yy i 
30 

31 

" TOTAL MONTHLY PUMPAGE /3, 
YEAR TO DATE____g2^V^^£0 



G A C PLANT I 1 MONTH/YEAR 

DATE HELL 
10 15 

PSI 
IN OUT VI V2 VI V2 

INTEGRATOR READING 
BACKWASH WELL 10 WELL 15 BACKWASH 

PUNPAGE 
TOTAL 

1 X' <• LI 3 3 55'S"3oa?' 3S'4»S'Z5'4, 5-5-? r 5*7 3^y7y'y'3 o3 7. "S* 

2 5- d ^rfaT^^' S7^9a/a /. 777',7^fl 
3 ^r7.?^=T3 _r3-7r jr^a£-7Sd> ysfvvvyj yyp.ysfo 

4 fr r,y X J- -T 7 7 '•V/ rs J 9 y^9y'W3. fsf.sacp 
5 // 7 /'r- .- Sf?/ SP^. s:-. 7 5- SBJ36J9- 3;?V7y7 5 / /99 "/of 
6 I/' // T &. J- J77J7/J r-r-'^ F- sy^<-t3,z.'7 

7 V 7 Jx 7 3<r9 5^3y 5--5-^ 7 y PV 7 Y9^ /. 34^2^ 

• 8 -3 •z^ Z— 3.rRiZ-'Z'<' rr9r 3"? iP979y3 
9 3 2, 7 7, 3s^iz.zr 5 5^ W? ^S(o^3/y SZHdt^-3 

10 -— •T ^iTr/7«// 9efi9J?fS: •r ^rf>A, /7t, SWd) 

11 AJT ^'5- //' la :? c p * Toi/ 'S ^ V7W? 

12 5 oy 9^1013^ J2 V 7vy 5 

13 —- S" 5" '/ '-/ C»no2' 5"<:7r sr776/3 7 ^5-y. 7<5>t3» 

14 I . ? ?b''r7«,?r r':r-?r .IJS-OPS^ 

15 P Z? .::2 ?S?79V7 f'g<''77'=/l 3,9-902.92— .4^*5 _j 

16 3 7. 3 :'$•->'/ i7dtf 5" OsV?-^ 

17 3 .7 / 7 J75"*-7 5-75 J-5-7^7/r S7^P^S-s yt^.oac^ 
18 -y T ' y • ,• . • - 1 a 7 t FJ "-^r ^^0'7/iS' ^Z.^02/1L {9 ^.PQO 

19 •J W -/ 
-•'•> ' ; L'^^O 21 TC^r ^2.s"y7PZ. 

20 m 5- r:-. r •' •"./..-)•» X- VF^/ f /. /«'»' ^p^on 
21 \y n 7 5" r- •^^7 UJ/X 3«»0 /33-7 /-/--• 

•.« / 4 r^/rp^r 37S?2P^~ 17f^.3ad 
22 w /5 7 '7 <7 ?vr*--'7? z iU:>9^-2.0-r //T v r, 'Prao 

'23 ./ H ''.r r, " S-. r.' ,_7r?x (? /«? C Vddd . rrr^-S" . S-?3.3/97 J^5-S<fPf ^Vl.Coo 
24 vx' U .C 1/ l3(^o99^0 <rr?r 1 pS1u>37 L\»pO 
25 L, 7 6 y 3r'5iyv9 3 (To i 3 ? X r 2 i> T7 f ' 

26 W 5 r r-r r-r 3 03VVY 3c.«n3'/ !r3-5r rf 3zrzp37 —— 

27 3 T v.r 7 T'* ^ rrrT..- 3-9 79 OS 7. TP^ja:y7 s:s-7. 7r>rt 
28 r <r «/ ?r7^<"x 5 ^F/zr^r^, S-9^70>7P. -• - .<•-? 1" " 

29 ly y J" zj 3a.//s-y/^ rx^s- rrvsij s 7^jrr2^?- 77 
30 S" T V 3s•^rs'y^ ^frz/rS'Cr ^«/3fc3 -Z S-50 37 //3. '/OO 
31 JP I! 7 7 ;r5^5- 5^9 4u 9->1 3Pr2037 sas.ypG 

? ^--•'7? 7/ j'c/y/r^ 5-^7:7 r S?V?/7T 
TOTAL MONTHLY PUMPAGE 

YEAR TO DATE ^J.S'S'P.Sao 



CITY OF ST. LOUIS PARK 
GAG PLANT « 1 

Apfi'L, 
MONTH/YEAR 

DATE HELL PSI INTEGRATOR READING PUNPAGE 
10 15 IN OUT VI V2 VI V2 BACKWASH WELL 10 WELL 15 BACKWASH TOTAL 

1 5" 3 SJ79^t 7^ 5-5-95- 5-999/79 32S-</yo9 

2 i'S 3. S 97 9'7/ 3r./HfS- A <rc9 «r .TV.V9/ 7 9 3 ̂ <976 9-

3 r- -5". ts- ir-? V9/7 9 -»a-54 7_o'i S3-.poCi 

4 -/ 4 4 3S9S-/it 501^431 ^-r-f f~ 494.^^ 7l4 «ioo 

5 7 -r Y V rt. 24 3xS^no9 lUL. ̂ 06 

6 fa f y ?6d.7yVd 5-y9r f96'/rcx 3P S47a^ 9 7f6. I/on 
7 1/ /^ '9 <r c ja i/^sa 36^7/3a 5-5-yir <97 4.^xC 3xT¥7a9 703 - ̂ 00 
8 U (p 3bi ^3go - Jt.33Zo3 b'i8J39S 9 2.^^70 i J-<£S.Si90 

9 — 7 L Co (i 3^/ yn IP 3C.3CYs'S/ rnr 7 ^S"A'Sco 
10 -7 tof r T 5rfr ^793 s-C^ , ^^7.:/an 
11 • t2,S U 36J679'i 36 937/¥ 600 9936: J 7 59 7^9- 1 c,x<^ Poo 

12 'iS /y. r 3(^3/So9 3^509(7*/ 5-5-95- C,0/03?Z. 3P5"705r //prison 
13 li ? y^3(a77sr 3SS«//7 5-J-9J' 60/7XC7 5.75-Z555-

— -
?zi. 900 

14 % n <€ 5-C95- (,a»r?<3(m 
15 1 le (a U stv</zt/r ^cm^rn 6d^V333 tatr.zoo 
16 -7 L=> e> 36,6X92-^ (aO^t^-fi, s^'syoS't" y/iS. Jao 
17 /(? 3&S/7f£n J£7?393 5-5-95- &a.9l8C.7 JAS-yns-l- H/ 1./200 
18 to L ?fc 7rS"s'o r^-^r 60 5-^^5 ? >s->c»rir Ann 7. S<3n 
19 n- // 7 7 3u <'912.8' rrPT- .60tl 3171 5^5->6S>r 5-
20 to (e U abhtktt 3frPY/9r rs'yr- ^nr.BSJS- 3»^s'7ors' 8 0 P. 30a 
21 t/ ? zr 7.5" 7,>- 3 6-38617 5-5? 5- 607&ssg 33S70<S / .470. ̂ 00 

22 /3 l^' i ,3^463 23 rr^r 3z^g<^C, /. P4U (^00 

23 /j.r n.<r sr.f 3Ul'^<o'^ inoi^tn rr4 r 6,/o irc.S' jzrm6 } Pr 9 7 -700 
24 /a.s- y yvz/PfS- X5 95- 6//r/yjr J3SS'S9S /. PP-i too 
25 V , r 3673334 37/9334 5:5-9^ L/xn^nu 3P s9sy(2 / / 99.3<3a 
26 'i Co 10 7." n^x/ 3 7X6637 J-5-9-S- 6/37:1/9 3 3S8T9sS / tr3V^ 
27 /<- /o to 3r?o(ai,m 3'7'3y».^a. s-5-'=Yjr 

28 /f.r r-^ s.s 37/J37J2 3 7'/06/^ 2. 55 9^ c>/t^ ?syf -pj/sxs^^ yxi.Jao 
29 f 7 37/S^90 yy^'YCaP 5-5 9ir <2 ? 7V^/X 3 3tS8s9£ 46>J. /oo 
30 /y 9.S 7.5- ?7/^03£> 379687P 55757 6; / 7^ J9 379SP::9C /. 3 P/./OO 
31 J7^5--?/<27 3ys-YS't^/^ 5-5- 9jr C> 19 30 so 3 2S3S7£ 

^ TOTAL MONTHLY PUMPAGE 54 671^ ?oo 
YEAR TO DATE Ln 



CITY OF ST. LOUIS PARK 
GAG PLANT « 1 MONTH/YEAR 

DATE HELL PS! 
10 15 IN OUT VI V2 VI V2 

INTEGRATOR 
BACKWASH 

READING 
WELL 10 WELL 15 BACKWASH 

PUNPAGE 
TOTAL 

1 • /y f? 7f 37^S-J/(> 3 7 s-^PYg ys9x <f / jr<i? J-.? /. Vff. 2<»o 

2 // / r r'T 9.sr f< 5 3 73 A IS ̂  3yaAr?3i x.<r9s & ^ioV9Jo 3 7-UOS9P . 7./99.aofr, 
3 /y /y 7 .5> 3 7 3?J!,70 37C 9S/*/ SS9 s 7J£0T7P y, a ^r,/oa 
4 /<<7 P'S X 3 7'iS<7&c} 77?7C3'G XS'9S SS33977 3J-OOX9F /, X98.yer>a 
5 1C <;,r (^.5 3 7 X<7.S 33 SPSS3 3P XS9S aPY93as .lJ^ax9P 7, A All, S^OdD 

6 //.i" /o 6 31$^/?/ /555 (, a 4.7./^ 3 /.SP,S^,S^£<;> 

7 13- fC (o 17(.S^4'C. :?Tf9\n uximsN 32.6,059.?' /.9?a.Pon 
8 9 •r snn-LiCo rr'J'r 4: J y^33? / 

9 (/ /a J i ?77f y^c.; .c-.vT 7 r ui 0^x03 S£P.S^^ 
10 (/. I z <p 3 7fS'fPl sppp^ya 5-3- ? c r, -/} ^670 7 P/iiAOSf .r.7.?7 ? /./J6.^/no 
11 \/ 7 $- 5" -•• 7 7':-P^!0 J.X'4 7^' i -v s- &3l99Si JJaJOs-/ 3/0., 7rc> 
12 (/ fO X j" S7'=^^>yc^-/ 3SPS3XY ssys" a u 2^//9 37aP7J9 /7f. 300 

13 // /o n •7 579/2.6 0 3fZ^/3Z. — 

14 ? n X s- 379/»4« Z92.^/3^ ss^r —r 

15 7 G a ^ y?/7o^ 37-^9/73 XS9 r cr -'.y-' V/ y 32.,wr/s^ 9-9. loo 

16 u y -h 3 5 7.f/7(,o 392,^ UfU rs-f r 3 9rrv /.57P.90O 
17 1/ m I'h ? J7?7-r7's 33 37339 XS9P a ^pPVPP 3d?r>'7n /. 702,^00 
18 yj i^rS / <r SSY/IC/Z rs9 9 . S.SJP'/PZ ^3'99?I>9' faa.pra 
19 t/ /y iP P JSX/S^P XS?7 ?lo997a /.L^i>Ji>o 
20 /W 3^/9 s^9r t3S^9 VP> 3599131 \ - Pa i. 3oe7 
21 ll'S t 3S'7.r3 7 9 <nr ^ 3 2.1V aa. 333 } S- yPr^oa 
22 /U 38l£S8^ ss9<r SApypp 55Xani^ - L/^Uooo 
2_3 - /-! /z- r r 3e3^i7ff7 sx^r 6 3 /l2— 3 ^C.'Y6J2_ / 3?t./oo 
24 iT- V V 3»"/d»of"£? X^PS •h39i^55 /. 
25 /Z. V' .3^^7357 5"r9i- i35f/ZZ, 73C»5f \.L2jk aoo 
26 y V $>17 i*4n3ii^ wsv.aao 
27 / y 7 SES/CS3 yf0.7£l 7 rs'9'5" 4; -3.?J? v;? 5 ^^/SJJSL 
28 1/ /P ?g&70S5 3 9! 3sSl 3^P?39Z P73. ?<So 
29 t/^ // y ? 3S7/PX7 3 9/8JO P SS9S a 3 jpyj J 3H3a/30 /.3 P3.<nn 
30 ty 7 78Pa ̂ ^7 3fJ30XP. Srf r S3PPVJP 3^</?ya/i 293.9^0 
31 u- fO ?- T^Pa-d >/ 3<9r fc^PZ-VZT- l,>K.ioo 

1 ^^-rrn-y 1 Tryr 
-^TOTAL MONTHLY PUMPAGE 

YEAR TO DATE 



CITY OF ST. LOUIS PARK 
GAG PLANT « 1 MONTH/YEAR 

DATE HELL PS! 
10 _ 15 IN OUT VI V2 VI VZ 

INTEGRATOR READING 
BACKWASH HELL 10 HELL 15 BACKWASH TOTAL 

1 tx . lo fO ft 57 - "59?7/33 C 39 7// 70 / Jl , $VV7 

2 n T 7 37^3ZA S-S7S- ^3 J5 3.^79^^99' /JHf.^tO 

3 /5 to /O 3^0 1^(^:3 ?W 'ISS 99 /, 2 Jfe, 7«50 

4 \3 ro /o 3<)5 C.3T.7-M1.-V 35O -79fcf /. Z2.37<*0 

5 • /Z.< /-?- n 1 39,3^2.'^ ror (,3Z2H2-"Z- 352.0 /f<^ t • Iiin /. V7 9.d00 
6 /J- 1 ~i 39 >0 79 "f 3r3 «/93S' /. 377 7<3<y 

7 /3 f o y h >7f37 s-s-7^ t 3i.2 /Z-T- /, Ti.3. 'OO 

8 • /3 fO t. 3<)»7 P/9 's^^C t 3 > ̂  > -a. irta-suJ' L 3oo,9ct 
9 -• 7 1 "7 5-59 r 43_?-2V2l. 3r7!r777 A t/ot/hap 

10 /7 /Z- /o /o ^00'9>f9r 6 3 Z-Z Vz-t 5 r79/49 J rii A r>^{iot 
11 U' n /I, 7 Ts''9r i3?.7 ^<9r9t /. '9ei. pop 

12 /y /2_ y 7 v/ srrr fo? •>PV'sa 3^/5f>9 I. *4 27-700 
13 IV 1"^ 9 9 Tf=»7/9VC. Vo?9'/ft» 6-69 r >>Vzi- 3&SL7/J7. AVV7.^^pfl 

H /r.r /2. /c /o 4f«77>-^r" C.3P>«'3 7&V3/177 A J<5/. 3 
15 /V /i 7 n 39* 5*7^ 7 ^5"^r l.yj7.2oo 
16 n 1 fO 5^5 r 'c ^ I 11 3£.7/OAe.t/' 7/vry 
17 1—- /s' 1 1- / i9?7r^r ^0{m OO 'Z' fiiiT 6 3 7- 7. W •' 3&7f/9/> f..7S-J9PO 
IB ; •?- o V T L rr^r <,•5 5 3^3-3 3/Z790//TZ. nop 
19 // 7 '1 <'--.!i <7 fir)7'Sf-f-7 r59r i.3 77 • 3 7l-^^*/2 •/ A •S''7<ioo 
20 /r: /;t 7 5' -%?.*i7 5-77r 5:^95- 37ZLS7 97 THB, iL l.3S7.3af7 
21 lU /2- 7 9 t4b^'-plO *^0 ff ?''-'7 y 5-'r7r b 3 i-3Hz7 3^¥J<i9e> l,3.sbe.2:}c/ 
22 /A. 9 •9 t/o wr jyrsrr? h'/7Jf^^a 
23 !3S /? f 7 'fr>3;33//. r5-?r 37379^67/. r J .'3^i7.^00 
24 // /r /-/ 7<? /o HffOfznn o r-

W ^ ^ 7 72/7! 3 ^IS2//J/<DQ. 
25 1/ /y rd 0 0 HO ••o7o'y 1 5S<Vc; 3.7J*/?27 
26 9 i? H f-^zofO ^<^'r 37a 7727 l./*79.Td>o 
27 /Y f 9 ^/otfi i/yfo 9/2^0/x_ Tc^ r~ 3^/97?^ • '/. oS7,<y:^a 
28 \/ // 10 /O '/06H37; 7/3(^5^-1 srsu — 3227279 ). 2 39. 70G 
29 7 7 ^/)ro937/ 'il3CT7j^ 5~r$^r ? ̂  7Zr- Cr 7 A 3? 2a2-rc:i 
30 ti , /a HfP 7<f 57/ 9/yyp/7 S-T7S- — _3g'6M5o7 1 1 fSX7 /tjo 
31 fd * 3M r. "".-T -

"1 
TOTAL MONTHLY PUMPAGE_ 

YEAR TO DATE 
39. y7/x 



CITY OF ST. LOUIS PARK 
GAG PLANT f 1 MONTH/YEAR 

HELL 
10 15 

RSI 
V2 VI V2 

INTEGRATOR READING 
BACKWASH HELL 10 WELL 15 BACKWASH 

PUNPAGE 
TOTAL 

1 '1 1^ .1 -y /L/9/J^ 5'^95 —• 3ir4 43o7 M«13.tbo 

2 x/ % V/ 3^707,39 

3 U' > g' 9//f 5 3 ZO rr^r. —• 39 L ̂ 99.90C 

4 x/ -,7r w /O 4^OAO Hi7tiin9 S'£9r 1^3l7i,05 /^m7oo 
5 /a /o.s- . t 7 H{0ll91 V/777di9 tys?5 — 39 / ^7o<^ . - /. 79n.£oe> 

6 /fc 9 •=) •39=»»32<» _ l.V3. aoo. 
7 L/ 

/=^ 7 7/a m3i ^%9S ^376090 /. ̂  

8 x/ \i^ ir n // <-<9r kZ^A'/3'- 1 /..SV*- ttfO 

9 /7^ /o /O fi cs-'jr C9o^/2 — A^?3.9QO 
10 1/ \y 77 /o /o ^>/~> 42<" <<93///S 37C5^09O L 37^.000 

11 u- 'f /o ID V22r?/t- 9^iC 69 m or J>>7p'Y<j ///757/00 

12 (1^- ? r SS-9<- 6L///9559 3727090 1.^0-7.^00 
13 ,50 yo f 'Oj YcaVI7/0 SSCVS" Mf. Z°137) 33^7^^ 1 

114 IH /3 Cf 92SOC^o SS'9-T 37.a?:9S9 LoL0^.60Q 
15 /v-r i.r If 9ir7y9r L>993i.9fi 39i92r^ e A 333. 900 
15 /s.c '/ lO rb'^s" *?Y21 Si"? / -50 /. <5oo 
17 i/ y:?,5 ? 9 9/ 9SP^3i 9P733?/p. 6s5/jto6 39A9P97 Aao^^oo -
18 t/ /^.r lO /a ^xoooi'S H3L2£>H2 5.r?s 6S33«?</ 3.7s7aBJ 
19. 1/ /7,S /3.S fo 10 Vc2«^OS3 <?S7S /:sv7s?5;^ 39.19559 i.CL3./^t 

20 /7./ 10 /C> 4*2-' t/ p-fb •s-c7jr .4, «r 39x9-2 ^6/ 9pb 

21 \y ly V 1 1 . «/ H foo^i") - - 792?jr? /. 9-^ 
22 /r /,r /a /o 9307909 <i97x.o9;x 39-3 073 F /. 9 7^ 
23 'i 7 7 j?^95- <S9^S.SrA 3. 393n73F im.-yoa 
24 l/ IS. /3 yo /O 73537^5 559 ;r <<5973SO 39.30 9 3? /. s/',: ?oo 
25 \/ /s /0.S 7 ^/333'/56 •5S9S 9730 73^ y. y/<7;^ocs 
26 /7 r$ 7 V3Y069^ 359^ ^^3657 39 307 3^?. . 
27 /6 /a 7 7 S^9S" ^3f,SO^ 39.9079-5 AaV5.700 
28 L/ -1-^ IQ ^35669? 5^7 S- 3?3O 79S? 1. oSrj. 
29 /C.c \h - 94 9? 4 30.30.7-7 •>9^.0 3 3/ CO 

3_Q L- n /o lO M3nib9T C.t-jis/57 V-» 3JC Wf.oob" 
31 ly /Q 10 7ca9aa7? 93771^-? s'S9.<r ^^0/37 ?r .AK7,rSO 

'y3'r7a'&V IvsxW'i'/ I'SS^S- 66?/7/T 37^5073.>< 
TOTAL MONTHLY PUMPAGE__ 

YEAR TO DATE 
•ya.9/s.7oo 



CITY OF ST. LOUIS PARK 
GAG PLANT f I TVYE MONTHyVEAR 

DATE UaL PS! INTEGRATOR READING PUNPAGE 
10 15 IN OUT VI V2 VI V2 BACKWASH WELL 10 HELL 15 BACKWASH TOTAL . 

1 l/ lo /o Y^v;^/^V/ ^7/7/ - 393^7 7 S 7,3'«,S?00 
Z V" /o /o ^fdQC'VI '/^VIVO i >" ' i ,' ' i /^7oy/r SY30 -

3 L/ /S /o 3"S-^ 5- <7/ 577c<. 373073V IMLlioe 
4 /u fi f _4'^i>/-7uC ss-ir ^^SoiySr l.e>4A.>ho 

5 (i / 0 ^5y7'?b j -rryr 37 ̂ <^38- ./.^?3. 7a) 

6 f^f /r /a /o #3?*/-7//" 4 v>>'7z.r •ss-yr un^307^ I.H-!v,Aon 
7 /5- 10 /o f. 16 T^yy 393073^ 
8 7-S" >'y 7 7 s-.r '9S- 7g/3a^ 3 y 3-/0 /,Un,7ao . 
9 \M If) /o ^;VV6 37/ s"5y <r n? W T" 3 73073^. 

LO /<r 7 ^3(i>^SP */9S's-^?^ (i^a9oC'7 / J9^..3'ac7 

LI ix fi r 7 7 3 7PS-SO fH&3'/97 ^5^ y 5- ti3Z30 / 3 393073r /,/S^,Soa 

12 K /» _ MMlof93 rr^r 3 ̂  3oT 3 ̂  h32ir.:Saa 
13 lia /4.r /#--r («'<- ^386^777 MMjJrrt? rT7 r (.949\Z^ 'h'\%dlMs }. 

14 /Y /<? V3?397'P 7/ jrj--7 5" 7?" .7 7,^7 7 7P A 399!Off 
IS iy /y Y y^arj3p ss:ij^ <&fr7c -r.^ 2937^ 737f 
16 J t. JO iO y 50 7-^^70 5SyS- 37 3 7^b". /7//^6o 
17 «/ /5 /<:) 10 ^iSIOitO •s'Sy^ <^9076 ' / 39^073V _ 
18 . (Ct, 7'^ *f^J2&3P y5V7<S<^/i .Tj-y 5- ^9/ 57^" / ,37^c5 77^ },3*/1.2oa 

19 7 (f H ^r7s-7f/ jr_ry .r a?3d^rr3 3J307 3F l,3r/,3on 
20 e/ J 7.^ i( - // ^Y373fy I<r3397i^ C9^.J7 7(2> 3930 7-9P 1.2 90. 300 

21 n 'r /o /o n 3 yrV6 y<-> rs-yr c.'iS'/^y y 39 
22 n"- /« /u •/7r«9ar rr^r ^9/vy,- 373073^ /•,^97:800 
23 /S" lo lo /r9v/j ' 9V307N />/9fi./oo 
24 , /n /<? H5-4?33^ /:,99P^y<:Jr 3 93C7yff )]/A^:ioo 
25 R 11 h 10 n rr 9y).7S J,3 3o.>o<^ 
26 /6 //? u^nini 39 i{o-)35r /. H s^ijoo 

27 /1 (p /o s5m5 W5g'6 ^3? 7 .0 3c < ̂ 2- 7.9 3o73y 7 33-
28 P in 10 MM tl ?7t. y-r9?35'r ;6 5 5930732 ?og 
29 'L/ /7 10 7^/</'-/ ?• rr7-7:^s LlS*^9.foO 
10 /£. /3 <?. vrc, f </C!>0»»^£>S< ^ryj— lOT}'- ! '/ 37 So /ifr t.uuo. ?ob 
31 /3 /o fU 1 70 W St 30-739' /, pyr.^oo 

\ ne.^u . <ror 7; ot-

TOTAL MONTHLY PUMPAGE I00 



Appendix D 
Analytical Reports 



Rocky Mountain 
Analytical Laboracocy 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

December 8, 1988 

Enseco - RMAL Project Number 002099 

Introduction 
Seven aqueous samples were received at Rocky Mountain Analytical 

Laboratory on October 18, 1988. The samples were logged in under RMAL project 
number 002099. A cross reference associating the RMAL sample numbers to actual 
field sample numbers is included. All samples were analyzed for part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH's). 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below relative 
to Revision 3 of the QAPP. 

PPT PAH 

Due to concentrations of target compounds In samples 2046-04 and 05 In 
excess of the linear range of the calibration curve, the samples were analyzed 
at dilutions. 

Due to an Interference in the matrix of sample 2046-02, the recovery of 
012 Chrysene exceeded the upper control limit. The sample was reanalyzed and 
showed the same effect. Since this Interference Is documented and limited to 
the surrogate, the report values for the target compounds are not affected. 
Both analyses are submitted. 

Due to the dilutions performed on sample 2099-04 and 05, the surrogate 
recoveries could not be calculated. 

Enseco Incorporjtcd 
J957 VJITDU btri-L-t 
AnjiiJ (.oloriiJi'XDOI'J 
3i)V4:! Vill I i\ "171 
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Case Narrative - RMAL #002099 
December 8, 1988 
Page Two 

Samples 2046-01. OlDup, DIMS, 02, 03, 05 and B1k-01 showed target 
compounds out of control limits for secondary ion confirmation. In some 
instances a compound that does not meet secondary ion confirmation criteria 
may still be determined to be present in a sample after close inspection of 
the data by the analyst. Supportive data includes mass chromatograms maxima at 
the same scan for primary and secondary ions, as well as discernable 
quantitation interference with the secondary ion. 

This data package is in compliance with the terms and conditions of the 
1988 Revision of the QAPP, both technically and for completeness, for other 
than the conditions detailed above. 

Reported by;. i/lCy'. r.-^ Date: 
Tracy &i Person 
Data Control Supervisor 

Approved by: // h _ Date: £. 
Rebecca Williams 
Client Service Representative 

r/ 

, / 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

002099-0001-SA GAC-SLPlOT-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0001-OU GAC-SLPIOTD-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0001-MS GAC-SLPIOTMS-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0002-SA GAC-SLPIOFB-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0002-0U GAC-SLPIOFBO-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0003-SA GAC-SLPlOCL-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0004-SA GAC-SLPlOF-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-000S-SA GAC-SLPlODH-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0006-SA GAC-SLPIOFTOC-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0007-SA GAC-SLPlOTTOC-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0008-SA GAC-SLPlOCITOC-101788 AQUEOUS 17;-.0CT 88 18 OCT 88 



./ 

VOA 

PAH 

PEST 

Enseco 

TABLE OF CONTENTS 
CASE: 2099 

1. QC Sximmary Package N/A 
2. Sample Data Package N/A 
3. Standards Data Package N/A 
4. Raw QC Data N/A 
5. Blank Data N/A 
6. Matrix Spike Data N/A 
7. Matrix Spike Duplicate Data N/A 

1. QC Siimmary Package 00001 
2. Sample Data Package 00009 
3. Standards Data Package 00402 
4. Raw QC Data N/A 
5. Blank Data 00920 
6. Matrix Spike Data 00969 
7. Matrix Spike Duplicate Data N/A 

1. QC Summary Package N/A 
2. Sample Data Package N/A 
3. Standards Data Package N/A 
4. Pesticide Evaluation Standards N/A 
5. Pesticide Individual Standards N/A 
6. Pesticide Quantitation Standards N/A 
7. Blank Data N/A 
8. Matrix Spike Data N/A 
9. Matrix Spike Duplicate Data N/A 
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t • IB EPA SAMPLE NO. 
SEMiyOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

2099-01 

SDG No.: 

Lab Sample ID: 2099-01 

Lab File ID: S2099X873 

Date Received: 10/18/88 

Date Extracted: 10/24/88 

Date Analyzed: 11/03/88 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 3.2 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 2.6 J B 

4565-32-6 Benzo f B1 Thioohene 0.9 U 
91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 2.3 B 
90-12-0 l-Methvlnaohthalene 1.5 J B 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32 -9 Acenaphthene 1.1 J 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthr ene 2.0 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8— Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.9 B 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
2 0 5-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo fEl Pvrene " 1.9 U 
50-32-8 Benzo ̂A1 Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3 -Meth vlchol anthr ene 3.5 U 
193-39-5 Indeno (1.2.3-CDl Pvrene 2.1 U 
53-70-3 Dibenz TA. HI Anthracene 1.6 U 

191-24-2 Benzo rG.H. 11 Pervlene 2.8 U 
215-58-7 Dibenz f A. CI Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMiyOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/al) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO. 

2099-01DUP 

SDG No.: 

Lab Sample ID: 2099-01DUP 

Lab File ID: S2099X875 

Date Received: 10/18/88 

Date Extracted: 10/24/88 

Date Analyzed: 11/03/88 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 2.8 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 2.2 J B 

4565-32-6 Benzo ̂B) Thioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72 -9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 1.9 B 
90-12-0 1-Methvlnaohthalene 1.3 J B 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32-9 Acenaphthene 1.4 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
8 5-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 -Carbazole 1.9 U 

206-44 -0 Fluoranthene 1.4 U 
129-00-0 Pvrene 3.6 B 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo fEl Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3 -Methvlchol anthr ene 3.5 U 

193-39-5 Indenofl. 2 .3-CD) Pvrene 2.1 u 
53-70-3 Dibenz rA. HI Anthracene 1.6 u 

191-24 -2 -Benzo r G. H. 11 Pervlene 2.8 u 
215-58-7 Dibenz fA. CI Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NMAL Contract No.: 

Lab Code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO. 

2099-01MS 

SDG No.: 

Lab Sample ID: 2099-01MS 

Lab File ID: S2099X874 

Date Received: 10/18/88 

Date Extracted: 10/24/88 

Date Analyzed: 11/03/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzo£uran 5.1 U 
496-11-7 2.3-Dihvdroindene 2.3 
95-13-6 IH-Indene 10. SP 
91-20-3 Naohthalene 9.9 SP B 

4565-32-6 Benzo f B) Thioohene 0.9 U 
91-22-5 Quinoline 15. SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 12. SP B 
90-12-0 1-Methvlnaohthalene 1.8 B 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32-9 Acenaohthene 1.6 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 13. SP 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.3 U 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-7 4-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.4 SP B 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 15. SP 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo fE) Pvrene "" 4.0 SP 
50-32-8 Benzo (A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno ri. 2.3-CD) Pvrene 2.1 u 
53-70-3 DibenzfA.H) Anthr ac ene 1.6 u 
191-24-2 Benzo fG. H.I) Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

FORM I SV-1 1/37 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/inl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

EPA SAMPLE NO. 

2099-02 

SDG No.: 

Lab Sample ID: 2099-02 

Lab File ID: S2099X876 

Date Received: 10/18/88 

Date Extracted: 10/24/88 

Date Analyzed: 11/03/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271 
496 
95 
91 

4565 
91 
120 
,91' 
90 
92 

208-
83-

132-
86-

132-
85-

120-
260-
86-

206-
129-
56 
218 
205-
207 
57-

192-
50-

198-
56-

193-
53-

191-
215-

-89-6 2,3-Benzofuran 
-11-7 2,3-Dihydroindene 
-13-6 IH-Indene 
-20-3 Naphthalene 
-32-6 Benzo (B) Thiophene 
-22-5 Quinoline 
-72-9 IH-Indole 
-57 -6 2-Methy Inaphthalene 
-12-0 1-Methylnaphthalene 
-52-4 Biphenyl 
-96-8 Acenaphthylene 
-32-9 Acenaphthene 
-64-9 Dibenzofuran 
-73-7 Fluorene 
.65-0 Dibenzothiophene 
-01-8 Phenanthrene 
-12 -7 Anthracene ' 
-94-6 Acridine 
-74-8 Carbazole 
-44-0 Fluoranthene 
-00-0 Pyrene 
-55-3 Benzo (A) Anthracene 
-01-9 Chrysene 
-99-2 Benzo (B) Fluoranthene 
-08-9 Benzo (K) Fluoranthene 
-97-6 7 f 12-Dimethylbenzanthracene_ 
-97-2 Benzo (E) Pyrene ^ 
-32-8 Benzo (A) Pyrene 
-55-0 Perylene 
-49-5 3 -Methylcholanthrene 
-39- 5 Indeno (1,2,3 -CD) Pyrene 
-70-3 Dibenz (A, H) Anthracene 
-24-2 Benzo (G,H, I) Perylene 
-56-7 Dibenz (A, C) Anthracene 

5.1 U 
2.5 
0.9 U 
7.9 B 
0.9 U 
1.4 U 
2.5 u 
8.5 B 
5.8 B 
2.5 J 
1.4 U 
1.3 U 
1.4 
1.6 
1.1 U 
3.2 B 
1.1 U 
2.9 U 
1.9 U 
1.4 U 
1.3 J B 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 U 
1.6 U 
2.8 U 
1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: BMAL Contract No.: 

Lab Code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/al) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

EPA SAMPLE NO. 

2099-02RE 

SDG No.: 

Lab Sample ID: 2099-02RE 

Lab File ID: S2099X911 

Date Received: 10/18/88 

Date Extracted: 10/24/88 

Date Analyzed: 11/08/88 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2 r 3-Dihydroindene 3.3 
95-13-6 IH-Indene 1.3 
91-20-3 Naohthalene 11. B 

4565-32-6 Benzo(B)Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 9.4 B 
90-12-0 l-Methvlnanhthalene 5.7 B 
92-52-4 BiDhenvl 2.6 J 
208-96-8 Acenaohthvlene 1.4 U 
8 3 -32-9 Acenaohthene 1.3 U 
132-64-9 Dibenzofuran 2.2 
86-73 -7 Fluor ene 1.5 

132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 3.2 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.2 J B 
56-55-3 Benzof A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 U 
207-08-9 BenzofK^ Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 BenzorEl Pvrene 1.9 U 
50-32-8 Benzof A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39 -5 Indeno r 1.2.3-CDl Pvrene 2.1 U 
53-70-3 Dibenz (A. HI Anthracene 1.6 U 

191-24-2 Benzoro.H. 11 Pervlene 2.8 U 
215-58-7 Dibenz r A. CI Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SMAL Contract No.: 

Lab Code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/nl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO. 

2099-03 

SDG No.: 

Lab Sample ID: 2099-03 

Lab File ID: S2099X878 

Date Received: 10/18/88 

Date Extracted; 10/24/88 

Date Analyzed: 11/03/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 3.5 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 1.7 J B 

4565-32-6 Benzo(B)Thibphene 2.3 
91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 1.8 B 
90-12-0 1-Methvlnaphthalene 1.9 B 
92-52-4 Biphenvl 6.5 
208-96-8 Acenaphthvlene 4.1 
83-32 -9 Acenaphthene 12. 
132-64-9 Dibenzofuran 14. 
86-73-7 Fluorene 22. 
132-65-0 Dibenzothiophene 2.7 
85-01-8 Phenanthrene 7.2 B 
120-12-7 Anthracene 2.6 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.5 J 
206-44-0 Fluoranthene 4.9 
129-00-0 Pvrene 4.1 B 
56-55-3 Benzof A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 U 
207-08-9 Benzo(K) Fluoranthene 2.3 U 
57-97-6 -7,12-Dimethylbenz anthracene 2.8 U 

192-97-2 BenzorE) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indenofl.2.3-CD)Pvrene 2.1 u 
53-70-3 Dibenz fA,H) Anthracene 1.6 u 
191-24-2 Benzo(G,H, I) Pervlene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/37 Rev. 



IB 
SEMIVblATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (sol1/water} WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

EPA SAMPLE NO. 

2099-04(1%) 

SDG No.: 

Lab Sample ID: 2099-04(1%) 

Lab File ID: S2099X896 

Date Received: 10/18/88 

Date Extracted; 10/24/88 

Date Analyzed: 11/07/88 

Dilution Factor: 12.5 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 510. U 
496-11-7 2.3-Dihydroindene 700. 
95-13-6 IH-Indene 90. U 
91-20-3 Naohthalene 650. U 

4565-32-6 Benzo(B)ThioDhene 250. 
91-22-5 Ouinoline 140. U 
120-72-9 IH-Indole 250. U 
91-57-6 2-Methylnaphthalene 90. U 
90-12-0 1-Methvlnanhthalene 160. U 
92-52-4 Biohenvl 200. J 
208-9 6-8 Acenaohthvl ene 340. 
83-3 2-9 Acenaohthene 630'. 

132-64-9 Dibenzofuran 370. 
86-73-7 Fluor ene 650. 
132-65-0 Dibenzothioohene 110. U 
85-01-8 Phenanthrene 200. B 

120-12-7 Anthracene 110. U 
260-94-6 Acridine 1290. U 
86-74-8 Carbazole 190. U 
206-44 -0 Fluoranthene 160. 
129-00-0 Pvrene 140. B 
56-55-3 BenzoC A) Anthracene 250. U 
218-01-9 Chrvsene 280. U 
205-99-2 Benzo(B) Fluoranthene 250. U 
207-08-9 Benzo(K) Fluoranthene 230. U 
57-97-6 7,12-Dimethylbenzanthracene 280. U 

192-97-2 Benzo(Ei Pvrene 190. U 
50-32-8 Benzo(A) Pvrene 230. U 

198-55-0 Pervlene 250. U 
56-49-5 3-Methvlcholanthrene 350. U 

193-39-5 Indeno (1.2.3-CD) Pvrene 210. U 
53-70-3 Dibenz (A. H) Anthracene 160. U 
191-24-2 EenzorG.H. 11 Pervlene 280. u 
215-58-7 Dibenz r A. CI Anthracene 160. u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RHAL Contract No.: 

Lab Code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO. 

2099-05(1%) 

SDG No.: 

Lab Sample ID: 2099-05(1%) 

Lab File ID: S2099X885 

Date Received: 10/18/88 

Date Extracted: 10/24/88 

Date Analyzed: 11/04/88 

Dilution Factor: 12.5 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271 
496 
95 
91 

4565 
91' 
120 
91-
90 
92 
208 
83-

132-
86-

132-
85-

120-
260-
86-

206-
129" 
56" 

218-
205" 
207" 
57" 

192" 
50" 

198" 
56" 

193" 
53" 

191" 
215" 

-89-6 2,3-Benzofuran 
-11-7 2,3-Dihydroindene 
-13-6 IH-Indene 
-20-3 Naphthalene 
-32-6 Benzo (B) Thiophene 
-22-5 -Quinoline 
-72-9 IH-Indole 
-57-6 2-Methylnaphthalene 
-12-0 1-Methylnaphthalene 
-52-4 Biphenyl 
-9 6-8 Acenaphthylene 
-32-9 Acenaphthene 
-64-9 Dibenzofuran 
-73-7 Fluorene 
• 6 5-0 Dibenzothiophene 
-01-8 Phenanthrene 
-12-7 Anthracene 
-94-6 Acridine 
-74-8 Carbazole 
-44-0 Fluoranthene 
-00-0 Pyrene 
-55-3 Benzo (A) Anthracene 
-01-9 Chrysene 
-99-2 Benzo (B) Fluoranthene 
-08-9 Benzo (K) Fluoranthene 
-97-6 7,12-Dimethylbenzanthracene_ 
-97-2 Benzo (E) Pyrene ^ 
-32-8 Benzo (A) Pyrene 
-55-0 Perylene 
-49 -5 3 -Methy Icholanthrene 
-39-5 Indeno (1,2,3-CD) Pyrene 
-70-3 Dibenz (A, H) Anthracene 
-24 -2 Benzo (G, H, I) Perylene 
-58-7 Dibenz(A,C) Anthracene 

510. U 
1400. 

90. U 
650. U 
430. 
140. U 
250. U 
90. U 

130. J B 
370. J 
670. 

1100. 
590. 

1000. 
110. 
360. B 
120. 
290. U 
190. U 
330. 
360. B 
250. U 
280. u 
250. u 
230. u 
280. u 
190. u 
230. u 
250. u 
350. u 
210. u 
160. u 
280. u 
160. u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: BHAL Contract No.: 

Lab code: ENSECO Case No.: 2099 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/inl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

EPA SAMPLE NO. 

BLK-01 

SDG No.: 

Lab Sample ID: BLK-01 

Lab File ID: S2099X872 

Date Received: 10/18/88 

Date Extracted: 10/24/88 

Date Analyzed: 11/03/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 2.2 J 

4565-32-6 BenzorBiThioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 2.0 ^ 
90-12-0 1-Methvlnaohthalene 1.2 , J 
92-52-4 Binhenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32-9 Acenaohthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.0' J 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene J 
56-55-3 Benzo r AJ Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo rSJ Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo fA^ Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo (G.H.I) Pervlene 2.8 u 
215-58-7 Dibenz (A.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Eav, 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2099 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) « (FLU) # (CHR) # 

1 2099-01 58 91 83 
2 2099-01DUP 53 72 71 
3 2099-01MS 48 60 66 
4 2099-02 66 284* 87 
5 2099-02RE 69 289* 92 
7 2099-03 39 56 41 
8 2099-04(1%) D D D 
9 2099-05(1%) D D D 
10 BLK-Ol 51 68 102 

51 (NAP) 
52 (FLU) 
53 (CHR) 

D8-NAPHTHALENE 
DIO-FLDORENE 
D12-CHRySENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Nane: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2099 SAS No.: N/A SDG No.: N/A 

Matrix Spike - EPA Sample No.: 2099-01 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 20 0.0 10. 100 
Naphthalene 20 2.6 9.9 36 
Quinolene 20 0.0 15. 75 
2-Methylnaphthalene_ 20 2.3 12. 48 
Fluorene 20 1.0 13. 60 
Chrvsene 20 0.0 15. 75 
Benzo(E)Pyrene 20 0.0 4.0 20 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 2099 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 2099-01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ug/L) (ug/L) % RPD 

2.3-Dihydroindene 3.2 2.8 13 
Naohthalene 2.6 2.2 17 
2-Methylnaphthalene 2.3 1.9 19 
1-Methylnaphthalene 1.5 1.3 14 
Acenaohthene 1.1 1.4 24 
Fluorene 1.0 ND NC 
Phenanthrene 2.0 1.2 50 
Pvrene 1.9 3.6 62 

COMMENTS: 

NO » Not found 
NC = Not calculated 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2099 SAS No.: N/A SD6 No.: N/A 

Lab File ID: 52099X872 Lab Sample ID: BLK-01 

Date Extracted: 10/24/88 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 11/03/88 Time Analyzed: 10:32 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X < 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 2099-01 2099-01 S2099X873 11/03/88 
2 2099-01DUP 2099-01DDP S2099X875 11/03/88 
3 2099-01MS 2099-01MS S2099X874 11/03/88 
4 2099-02 2099-02 S2099X876 11/03/88 
5 2099-02RE 2099-02RE S2099X911 11/08/88 
7 2099-03 2099-03 S2099X878 11/03/88 
8 2099-04(1%) 2099-04(1%) S2099X896 11/07/88 
9 2099-05 2099-05 S2099X880 11/03/88 
10 2099-05(1%) 2099-05(1%) S2099X885 11/04/88 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



Analyticgl Laboratory 

RECEIVED 
MARI3O89 

CITY nF !!T. lOUIS PARK 

^fEnseco 

March 8, 1989 

Jim Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Jim: 

Enclosed are copies of the TOC data sheets for project 2099 which you had 
requested in our telephone conversation of 3/8/89. 

Please call if I can be of further assistance. 

Sincerely, 

Rebecca A. Williams 
Program Administrator 

RAW/heg 
Enclosures 

Enseco Incorporated 
4953 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax- 303/431-7171 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

'% Ense*. 

Lab ID Client ID Matrix 
Sampled 

Date Time 
Received 
Date 

002099-0001-SA GAC-SLPIOT-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0001-DU GAC-SLPlOTD-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0001-MS GAC-SLPlOTMS-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0002-SA GAC-SLPIOFB-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0002-DU GAC-SLPIOFBD-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0003-SA GAC-SLPIOCL-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0004-SA GAC-SLPlOF-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0005-SA GAC-SLPIODH-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0006-SA GAC-SLPIOFTOC-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0007-SA GAC-SLPIOTTOC-101788 AQUEOUS 17 OCT 88 18 OCT 88 
002099-0008-SA GAC-SLPlOCITOC-101788 AQUEOUS 17 OCT 88 18 OCT 88 



Ensec 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLPIOFTOC-101788 
Lab ID: 002099-0006-SA Enseco ID: 1016831 
Matrix: AQUEOUS Sampled: 17 OCT 88 Received: 18 OCT 88 
Authorized: 19 OCT 88 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Limit Parameter Result Units Limit Method Date 

Total Organic Carbon 0.8 mg/L 0.1 415.1 08 NOV 88 

ND»Not Detected 
NA«Not Applicable 

Reported By: Kurt 111 Approved By: Kimberly Conroy 

J -4. , • — -



General Inorganics 
^EnSCL 

Client Name: City of St. Louis Park 
Client ID: GAC-SLPI0TT0C-I0I788 
Lab ID: 002099-0007-SA Enseco ID: 1016832 
Matrix: AQUEOUS Sampled: 17 OCT 88 Received: 18 OCT 88 
Authorized: 19 OCT 88 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 0.8 mg/L 0.1 415.1 08 NOV 88 

ND»Not Detected 
NAoNot Applicable 

Reported By: Kurt 111 Approved By: Kimberly Conroy 



General Inorganics 
• ^Ensec 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLPIOCITOC-101788 
002099-0008-SA Enseco ID: 1017034 
AQUEOUS Sampled: 17 OCT 88 
19 OCT 88 Prepared: NA 

Total Organic Carbon 

Result 

1.0 

Units 

mg/L 

Re 

Received: 18 OCT 88 
Analyzed: NA 

.Imit 

0.1 

Analytical 
Method 

415.1 

Analyzed 
Date 

08 NOV 88 

ND-Not Detected 
NA-Not Applicable 

Reported By: Kurt 111 Approved By: Kimberly Conroy 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

l:Ensec 

Laboratory 
Sample Number 

002099-0006-SA 
002099-0007-SA 
002099-0008-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

Test 

TOC-A 
TOC-A 
TOC-A 

QC Lot Number 
LCS 

08 NOV 88-A 
08 NOV 88-A 
08 NOV 88-A 



LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy(%) Precision(RPD) 
Analyte Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCSZ 

Category: TOC-A 
Matrix: AQUEOUS 
qc Lot: 08 NOV 88-A 
Concentration Units: mg/L 

Total Organic Carbon 25 24.8 24.8 99 99 91-109 0.0 20 



, . Aiuljrtkai ^^aanbon 
w ' 

^Enseoo 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

Deceaber 22. 1988 

Enseco - RNAL Project Number 002314 

Introduction 
Five aqueous samples were received at Rocky Mountain Analytical Laboratory 

on November 1, 1988. The samples were logged in under RMAL project number 
002314. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. All samples were analyzed for part-per-trillion 
(ppt) polynuclear aromatic hydrocarbons. 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below relative 
to Revision 3 of the QAPP. 

PPT PAH 

Sample 2314-OIMS showed target compounds out of control limits for 
secondary ion confirmation. In some instances a compound that does not meet 
secondary ion confirmation criteria may still be determined to be present in a 
sample after close inspection of the data by the analyst. Supportive data 
includes mass chromatograms maxima at the same scan for primary and secondary 
ions, as well as discernible quantitation interference with the seondary ion. 

This data package is in compliance with the terms and conditions of the QAPP, 
both technically and for completeness, for other than the conditions detailed 
above. 

Reported by; Date; 
Audrey ̂ rniero 
Data Cmtrol 

Approved Date; /?-

^Tient Service ReprKentative 
Efimo Incorponicd 
4955 Yanou- Street' 
Arvada. Colorado 80002 
}0V421t>6ll Fax 30)/4}l-7171 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

•^Enseco 

Lab ID 

002314-0001-SA 
002314-0001-DU 
002314-0001-MS 
002314-0002-DU 
002314-0002-SA 

Client ID 

GAC-SLPlOCI-103188 
GAC-SLPlOCID-103188 
GAC-SLPIOCIHS-103188 
GAC-SLPIOCIFBD-103188 
GAC-SLPlOCIFB-103188 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

31 OCT 88 01 NOV 88 
31 OCT SB 01 NOV 88 
31 OCT 88 01 NOV 88 
31 OCT 88 01 NOV 88 
31 OCT 88 01 NOV 88 



-^EnsecD 

TABLE OF CONTENTS 
CASE: 2314 

PPT PAH 

1. QC Summary Package 00001 
2. Sample Data Package 00007 
3. Standards Data Package 00153 
4. Raw QC Data N/A 
5. Blank Data 00498 
6. Matrix Spike Data 00547 
7. Matrix Spike Duplicate Data N/A 
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IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

^PA SAMPLE NO. 

2314-01 
Lab N€une: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) HATER 

Sample wt/vol: 4000 (g/nl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2314-01 

Lab File ID: 82314X065 

Date Received: 11/01/88 

Date Extracted: 11/07/88 

Date Analyzed: 11/29/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120 
260 

86 
206 
129 

56 
218 
205 
207 

57 
192 

50 
198 

56 
193 

53 
191 
215 

89-6-
11-7-
13-6-
20-3-
32-6 
22-5 
72-9 
57-6 
12-0 
52-4 
96-8 
32-9 
64-9 
73-7 
65-0 
01-8 
12-7 
-94-6 
-74-8 
44-0 
00-0 
-55-3 
-01-9 
•99-2 
•08-9 
•97-6 
•97-2 
•32-8 
•55-0 
-49-5 
-39-5 
-70-3 
-24-2 
-58-7 

2,3-Benzofuran 
—2,3-Dihydroindene 
-IH-Indene 
Naphthalene_ 

—Benzo(B)Thiophene_ 
—Quinol ine ^ 
—IH-Indole 
—2-Nethylnaphthalene_ 
—1-MethyInaphthalene' 
—Biphenyl. 
—Acenaphthylene_ 
—Acenaphthene " 
—Dibenzofuran 
—Fluorene 
Dibenzothiophene_ 

—Phenanthrene. 
—Anthracene_ 
—Acridine 
Carbazole 

—Fluoranthene^ 
—Pyrene_ 
—Benzo (A) Anthracene. 
—Chrysene. 
—Benzo(B)Fluoranthene. 
—Benzo(K)Fluoranthene^ 
—7,12-Dimethylbenzanthracene_ 
—Benzo(E)Pyrene. 
—Benzo(A)Pyrene' 
—Perylene. 

3-MethyIcholanthrene 
—Indeno(1,2,3-CD)Pyrene. 
—Dibenz(A,H)Anthracene 
—Benzo(G,H,I)Perylene 

Dibenz(A,C)Anthracene 

5.1 U 
2.0 B 
1.1 B 
3.2 J B 
1.5 
1.4 U 
2.5 U 
2.2 B 
1.2 J B 
4.3 U 
1.4 U 
1.3 U 
1.0 
1.4 
1.1 U 
1.3 U 
1.1 U 
2.9 U 
1.9 U 
1.5 
3.6 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-1 1/87 Rev 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Nana: RMAL Contract Mo.: N/A 

Lab Code: EMSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A 

2314-OlDUP 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/al) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2314-OlDUP 

Lab File ID: S2314X066 

Date Received: 11/01/88 

Date Extracted: 11/07/88 

Date Analyzed: 11/29/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271 
496 
95 
91 

4565 
91-
120 
91-
90' 
92-
208 
83' 
132 
86 
132 
85 
120 
260 
86 
206 
129 
56 
218 
205 
207 
57 
192 
50 

198 
56 

193' 
53' 

191 
215' 

-89-6 
-11-7 
-13-6 
-20-3 
-32-6 
-22-5 
-72-9 
-57-6 
-12-0 
-52-4 
-96-8 
-32-9 
-64-9 
-73-7 
-65-0 
-01-8 
-12-7 
-94-6 
-74-8 
-44-0 
-00-0 
-55-3 
-01-9 
-99-2 
-08-9 
-97-6 
-97-2 
-32-8 
-55-0 
-49-5 
-39-5 
-70-3 
-24-2 
-58-7 

—2,3-Benzofuran 
—2,3-Dihydroindene 
—IH-Indene 
—Naphthalene 
—Benzo(B)Thiophene 
—Quinoline_ " 
—IH-Indole 
—2 -Methylnaphthalene_ 
—1-Methylnaphthalene" 
—Biphenyl ] 
—Acenaphthylene 
—Acenaphthene 
—Dibenzofuran 
—Fluorene 

—"Dibenzothiophene 
—Phenanthrene 
—Anthracene, 
—Acridine_" 
—Carbazole 
—Fluoranthene. 
-Pyrene 
—Benzo (A) Anthracene 
—Chrysene 
—Benzo (B) Fluoranthene 
—Benzo(K)Fluoranthene 
—7,12-Dimethylbenzanthracene 
—Benzo (E) Pyrene ~ 
—Benzo (A) Pyrene 
—Perylene 
—3-Methylcholanthrene 
—Indeno(1,2,3-CD)Pyrene 
—Dibenz(A,H)Anthracene 
—Benzo(G,H,I)Pery1ene 
Dibenz(A,C)Anthracene 

5.1 U 
1.4 B 
0.9 U 
2.0 J B 
1.4 
1.4 U 
2.5 U 
1.6 B 
1.6 U 
1.2 J 
1.4 U 
1.2 J 
1.9 
2.0 
1-1 U 
1.2 J 
1.1 
2.9 U 
1.9 U 
1.5 
3.0 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

2314-02 
Lab Neune: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) HATER 

Seunple wt/vol: 4000 (g/ml) ML 

Level: (low/ned) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2314-02 

Lab File ID: S2314X067 

Date Received: 11/01/88 

Date Extracted: 11/07/88 

Date Analyzed: 11/29/88 

Dilution Factor: 0.125 

CONCENTRATION 
CAS NO. COMPOUND 

I UNITS: UG/L 
Q 

271-89-6 2,3-Benzofuran 
496-11-7 2,3-Dihydroindene 

1 
5, -
•1 

95-13-6 IH-Indene 1 
91-20-3 Naphthalene 5.t 

4565-32-6 Benzo(B)Thiophene 0.9 
91-22-5 Quinoline 1.4 
120-72-9 IH-Indole 2.5 L 
91-57-6 2-Methy Inaphthalene 4.4 B 
90-12-0 1-Methylnaphthalene 2.7 B 
92-52-4 Biphenyl 1.5 J 
2 08-96-8 Acenaphthy lene 1.4 U 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthr ene 1.3 U 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.4 U 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrysene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo(K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 

192-97-2 Benzo (E) Pyrene 
2.8 
1.9 

u 
U 

50-32-8 Benzo (A) Pyrene 2.3 u 
198-55-0 Perylene 2.5 U 
56-49-5 3-Nethylcholanthrene 3.5 u 

193-39-5 -Indenod, 2,3-CD) Pyrene 2.1 u 
53-70-3 Dibenz (A, H) Anthracene 1.6 u 
191-24-2 Benzo (G.H.I) Perylene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



IB EPA SAMPLE NO. 
SEMIVOLATILE ORGARZCS ANALYSIS DATA SHEET 

2314-OlMS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2314-OlMS 

Lab File ID: S2314X069 

Date Received: 11/01/88 

Date Extracted: 11/07/88 

Date Analyzed: 11/29/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

89-6-
11-7-
13-6-
20-3 
32-6 
22-5 
72-9 
57-6 
12-0 
52-4 
96-8 
32-9 
64-9 
73-7 
65-0 
01-8 
12-7 
94-6 
•74-8 
•44-0 
00-0 
-55-3 
-01-9 
-99-2 
-08-9 
-97-6 
-97-2 
-32-8 
-55-0 
-49-5 
-39-5 
-70-3 
-24-2 
-58-7 

2,3-Benzofuran 
-2,3-Dihydroindene 
-IH-Indene 
Naphthalene, 
•Benzo(B)Thiophene, 
-Quinol ine " 
-IH-Indole 
2-Methylnaphthalene_ 
-1-Methylnaphthalene_ 
-Biphenyl. 
-Acenaphthylene, 
-Acenaphthene ^ 
-Dibenzofuran 
-Fluorene 
Dibenzothiophene, 
-Phenanthrene 
-Anthracene, 
-Acridine 
Carbazole 
-Fluoranthene, 
•Pyrene, 
-Benzo(A)Anthracene, 
-Chrysene, 
-Benzo (B) Fluoranthene, 
-Benzo(K)Fluoranthene' 
-7,12-Dimetbylbenzanthracene_ 
-Benzo (E) Pyrene 
-Benzo (A) Pyrene, 
-Perylene, 
3 -Methy Icholanthrene 

—Indeno(1,2,3-CD)Pyrene, 
—Dibenz (A, H)Anthracene_^ 
—Benzo (G, H, I) Perylene, 
Dibenz (A, C)Anthracene 

FORM I SV-1 1/87 Rev, 



2C 
WATER SEMZVOLATILE SURROGATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No. N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) « (FLU) « (CHR) # 

1 2314-01 52 69 57 
2 2314-OlDUP 45 56 46 
3 2314-OlMS 55 74 52 
4 2314-02 56 82 65 
5 BLK-01 53 62 70 

81 (NAP) 
82 (FLU) 
S3 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRySENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract recpiired QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATZLE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A 

Matrix Spike - EPA Saunple No.: 2314-01 

COMPOUND 
SPIKE SAMPLE MS MS 

COMPOUND ADDED COMCi^ TKATION % 
(ng/L) (ng/L) ^ (ng/L) REC 

IH-Indene 20 1.1 12. 54 
Naohthalene 20 3.2 14. 54 
Quinolene 20 0.0 15. 75 
2-Methylnaphthalene_ 20 2.2 14. 59 
Fluorene 20 1.4 17. 78 
Chrvsene 20 0.0 13. 65 
Benzo(E)Pvrene 20 0.0 2.1 10 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 2314-01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 
sassssssaBSBsaasBSSsassiss aa-jB-jaaai—laaaaa t- ir iiai muuBBBaaa S8SBS8SSSSS 

2.3-Dihvdrolndene 2.0 1.4 35 
IH-Indene 1.1 ND NC 
Naphthalene 3.2 2.0 46 
Benzo(81Thiophene 1.5 1.4 7 
2-Methylnaphthalene 2.2 1.6 32 
1-Methylnaphthalene 1.2 ND NC 
Biphenvl NO 1.2 NC 
Acenaphthene ND 1.2 NC 
Dibenzofuran 1.0 1.9 62 
Fluorene 1.4 2.0 35 
Phenanthrene ND 1.2 NC 
Anthracene ND 1.1 NC 
Fluoranthene 1.5 1.5 0 
Pvrene 3.6 3.0 18 

COMMENTS: 

NO = Not found 
NO = Not calculated 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOIATILE METHOD BLANK SUMMARY 

Lab Nane: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No.: N/A 

Lab File ID: 32314X064 Lab Sample ID: BLK-01 

Date Extracted: 11/07/88 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 11/29/88 Time Analyzed: 17:51 

Matrix: (soil/water) HATER Level: (low/med) LOW 

Instninent ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

=======1===== =========3= sssasssssss =========1 

1 2314-01 2314-01 S2314X065 11/29/88 
2 2314-OlDUP 2314-OlDUP S2314X066 11/29/88 
3 2314-OlMS 2314-0IMS S2314X069 11/29/88 
4 2314-02 2314-02 S2314X067 11/29/88 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOXATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Nane: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-01 

Lab File ID: S2314X064 

Date Received: 11/01/88 

Date Extracted: 11/07/88 

Date Analyzed: 11/29/88 

Dilution Factor: 0.125 

CONCENTRATION 
CAS NO. COMPOUND 

UNITS: NG/L 
Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 1.6 
95-13-6 IH-Indene 1.1 
91-20-3 Naphthalene 3.5 J 

4565-32-6 Ben20(B)Thiophene 0.9 U 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methylnaphthalene 2.1 
90-12-0 1-Methylnaphthalene 1.2 J 
92-52-4 Biphenyl 4.3 u 
208-96-8 Acenaphthylene 1.4 u 
8 3 -3 2 -9 Acenaph thene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.3 u 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pyrene 1.4 u 
56-55-3 Benzo (A) Anthracene 2.5 u 
218-01-9 Chrysene 2.8 u 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 -Benzo(K)Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo (E) Pyrene ~ 1.9 u 
50-32-8 Benzo (A) Pyrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 
193-39-5 Indeno( 1,2,3-CD) Pyrene 2.1 u 
53-70-3— Dibenz(A,H)Anthracene 1.6 u 
191-24-2 Benzo (G, H, I i Pery lene 2.8 u 
215-58-7 Dibenz (A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



mst r: ' 
Formerly ERT 

January 31, 1989 

LNSR Coiiisuitinfj 

anil Eiigiiivermg 

4500 Park Glen Koad 

hiuite 210 

St l.ouis Park, MN 55416 

(612) 924-0117 

Reilly Industries, Inc. 
Mr. John Craun 
1500 South Tibbs Avenue 
P.O. Box 41076 
Indianapolis, Indiana 46241 

Re: Analytical Results for Pilot Column Study 

Dear John: 

Enclosed is the lab report for the split samples from the GAG 
plant that were analyzed by ENSR. I am interested to know 
how these results compare to those of RMAL. Please let me 
know. 

Please call if you have any questions regarding these data. 

Sincerely, 

William M. Gregg 
Project Manager 

Enclosures 

Ref No. 5660-002-810 

WMG/pb 



Formerly ERT 

EiVSR Consulting 
and Engineering 

33 Industrial Way 
Wilmington, MA 01887 
(508) 657-4290 

January 26, 1989 

Mr. Bill Gregg 
ENSR Consulting & Engineering 
4500 Park Glen Road 
Suite 210 
Saint Louis Park, MN 55416 

REFERENCE: Project No. : 8500-087-660, 660A 
(5660-002-270) 

Project Name : Reilly Tar & Chemical 
Date Received: October 19, 1988 

November 1, 1988 

Dear Bill: 

Enclosed are the results of analyses performed at your 
request on the project submission referenced above. Please 
feel free to contact us if you have any questions concerning 
the enclosed data. 

S incerel vjjours, 

Karen A. Pen to 
Laboratory Project Mgr. 
(508) 657-4290 

Martha S. Sparlin Marilyn Hoyt 
Laboratory QA Manager Laboratory Manager 

Irii t JWOOM 



LABORATORY ANALYTICAL REPORT 

I. INTRODUCTION 

This report represents the results of analyses conducted on 
ENSR Project No. 8500-087-660, 660A (5660-002-200), received by 
the Wilmington Laboratory on October 19 and November 1, 1988. 
Upon receipt by the laboratory, the samples were inspected for 
condition, Chain of Custody field identification accountability, 
and individual sample analytical requirements. The submitted 
samples were entered into the computerized Laboratory Information 
Management data base and unique laboratory identification numbers 
were assigned to each sample. The sample I.D. number is 
subsequently used throughout the laboratory to provide positive 
sample accountability in accordance with recommended USEPA sample 
management protocol. Table I summarizes the field identification, 
laboratory sample numbers, and analytical methodologies performed 
for this project. 



PROJECT NO. 
PROJECT NAME: 

FIELD ID 

TABLE 1 

PROJECT SAMPLE SUMMARY 

8500-087-660,660A 
REILLY TAR & CHEMICAL 

GAC-SLP-IO-F-
101788 
GAC-SLP-IO-C-
101788 
COLUMN 1 EFFLUENT 

I0l3if%'( 

SAMPLE 
NUMBER 

62827 

62828 

63413 

SAMPLE 
MATRIX 

WATER 

WATER 

WATER 

ANALYTICAL METHOD 
AND REFERENCE 

SAM-002 PPT/PAH 

SAM-002 PPT/PAH 

SAM-002 PPT/PAH 



II. QUALITY ASSURANCE AND QUALITY CONTROL 

As an indication of the overall quality of the data generated 
by the ENSR Laboratory for this report, one or more of the 
following types of Quality Control analyses may be included 
in this report as required by the analytical methodology 
referenced in the project summary contained in TABLE I. 

1. Method Blanks (MB) > 
2. Sample Duplicate Analyses 
3. Laboratory Control Samples (LCS) 
4. Matrix Spikes and Duplicates (MS/MSD) 
5. Surrogate Compound Recoveries 

Results of the quality control and quality assurance samples 
analyzed concurrently with the submitted samples for this 
project were within acceptable ranges. Quality control 
analyses and criteria for all methodologies performed by this 
laboratory are established by regulatory agencies and are 
constantly monitored as part of the laboratory's formal QA/QC 
program. Appendix I contains descriptions of the various 
types of QA/QC requirements which may have been required in 
this project. 

III. ANALYTICAL RESULTS AND DISCUSSION 

The results of analyses included in this report have been 
reviewed by the appropriate analytical department managers, 
the Laboratory Quality Assurance Manager, and the Laboratory 
Project Manager for accuracy and completeness. Method 
descriptions and summaries of procedures used in this project 
are included for reference. Appendix II contains general 
references to analytical procedures used by this laboratory. 

The method blanks have some trace contamination present. It is 
difficult to determine if these reportable compounds are due to 
sample prep carryover, residual contamination in solvents or 
glassware, or GC/MS system contamination. These values have been 
reported for the method blanks; samples are reported with no 
blank corrections made. 

The method detection limit (MDL) values are included on the 
report sheets. These values were determined by ENSR for this 
analysis and were used by this laboratory to report results. 
Results reported as less than (<) the MDL are present at trace 
levels above the 95% confidence interval of the MDL, but 
quantitation may not be accurate. 

Results for Phenanthrene and Anthracene are reported as total. 
These compounds co-elute on the GC column and appear integrated 
as one peak. 



Although samples were analyzed beyond the recommended 40 day 
holding time, the laboratory maintains confidence in the data a: 
all surrogate recoveries except one are within control limits. 





APPENDIX I 

QUALITY CONTROL AND ASSURANCE PROCEDURES 

1. Method Blanks (MB) - Analytical control consisting of all 
reagents, internal standards, and surrogate compounds carried 
through an analytical procedure to check for laboratory or 
instrumental contamination. 

m 

2. Surrogates - Isotope labelled compounds added to analyses 
used to evaluate analytical efficiency by measuring recovery. 

3. Duplicate Analysis - A quality assurance check on the 
integrity of sample preparation as well as sample collection 
and shipping. Field duplicates and laboratoxry duplicates may 
be analyzed for each submission of samples when requested and 
where sample volumes permit. A laboratory duplicate is an 
aliquot of a field sample. 

4. Laboratory Control Sample (LCS) - A standard control 
matrix spiked with a group of target compounds representative 
of the method analytes. The LCS is used to monitor the day-
to-day accuracy of routine analytical methods within defined 
QC limits. An LCS has been established for most routine 
analytical methods. Control limits are defined by the most 
recent six months of LCS data for the appropriate methodology 
with an acceptable range for each analyte of the mean plus or 
minus 3 standard deviations. 

5. Matrix Spike and Matrix Spike Duplicate (MS/MSD) - An 
aliquot of the sample matrix spiked with known (Quantities of 
specific compounds and subjected to the entire analytical 
procedure in order to evaluate the effect of sample matrix on 
measurable analyte recovery. The MSD is a duplicate analysis 
of the matrix used to measure method precision. 



APPENDIX II 

ANALYTICAL PROCEDURE REFERENCES 

1. "Guidelines Establishing Test Procedures for the 
Analysis of Pollutants Under the Clean Water Act", 40 
CFR, Part 136; Federal Register, Vol.49, No.209, 1984. 

2. US EPA. Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods. (SW 846 ) Washington, D.C., 
April, 1984. 

3. US EPA. Methods for Chemical Analysis of Water and 
Wastes. EPA-600/4-79-020. Cincinnati, OH, March, 1983. 

4. American Public Health Association, American Water Works 
Association, Water Pollution Control Federation. 
Standard Methods for the Examination of Water and 
Wastewater, 15th & 16th Ed., Washington, D.C., April, 
1985. 

5. 1984 Annual Book of ASTM Standards Section 4: 
Construction, Vol. 04.08: Soil & Rock; Building Stones. 

6.- 1984 Book of ASTM Standards, Part 31: Water. 

7. Manuals of Soil Laboratory Testing, Vol. 1: Soil 
Classification and Compaction Tests, K.H. Head, 1980. 

8. US EPA. Methods for the Determination of Organic 
Compounds in Finished Drinking Water and Raw Source 
Water. Cincinnati, OH, Sep 1986. 

9. Methods of Soil Analysis Agronomy No. 9, Part 2: 
Chemical and Microbiological Properties, 1965. 

10. Current EPA Contract Laboratory Program (CLP) Invitation 
for Bid protocols for analysis of organic and inorganic 
hazardous substances. 

11. ENSR/ERT developed and validated screening methods and 
specialized techniques for parameters not covered by 
published EPA protocols. 



ENSR CONSULTING AND ENGINEERING 
SUMMARY OF ANALYTICAL RESULTS 
PPT-PAH RESULTS IN WATER 

ENSR NO : 63413 
FIELD NO : COLUMN 1 EFFLUENT 
CLIENT : REILLY TAR 
SAMPLING SITE : ST LOUIS PARK,MN 
PROJECT NO ; 8500-087-660 

DATE SAMPLED : 
DATE RECEIVED : 
DATE EXTRACTED 
DATE ANALYZED : 

10/31/88 
11/01/88 
: 11/03/88 
12/15/88 

PARAMETER RESULT MDL 
(NG/L) 

QUINOLINE ND 2.60 
BENZO(A)ANTHRACENE ND 4.30 
CHRYSENE ND 2.60 
BENZOFLUORANTHENES <1.4 1.40 
BENZO (A) PYRENE ND 2.90 
INDENO(1,2,3-CD)PYRENE 0.71 0.67 
DIBENZO(A,H)ANTHRACENE 0.57 0.42 
BENZO(G,H,I)PERYLENE ND 0.67 
2,3-BENZOFURAN ND 2.00 
2,3-DIHYDROINDENE ND 2.80 
INDENE ND 1.90 
NAPHTHALENE ND 2.00 
BENZO(B)THIOPHENE 1.2 1.20 
INDOLE ND 0.92 
2-METHYLNAPHTHALENE ND 1.60 
1-METHYLNAPHTHALENE ND 1.30 
BIPHENYL ND 1.30 
ACENAPHTHYLENE <1.00 1.00 
ACENAPHTHENE 1.3 1.20 
DIBENZOFURAN 1.5 0.69 
FLUORENE 2.2 0.64 
DIBENZOTHIOPHENE ND 0.55 
TOTAL PHENANTHRENE/ANTHRACENE ND 3.40 
ACRIDINE ND 1.50 
CARBAZOLE ND 1.80 
FLUORANTHENE 3.9 0.97 
PYRENE 5.0 0.74 
BENZO(E)PYRENE ND 4.00 
PERYLENE ND 1.20 

S S ̂5 SS MM ^8 MS ̂  S MM MM SS MM MM* 

SURROGATE RECOVERY,% RECOVERY L: 

NAPHTHALENE-D8 34 14-108 
FLUORENE-DIO 69 41-162 
CHRYSENE-D12 71 10-118 

ND = CONCENTRATION <95% CONFIDENCE INTERVAL OF MDL 
* = OUTSIDE CONTROL LIMITS 

REVIEWED BY: ma QC BY: :2L2!L. 



ENSR CONSULTING AND ENGINEERING 
SUMMARY OF ̂ ALYTICAL RESULTS 
PPT-PAH RESULTS IN WATER 

ENSR NO : 62929 
FIELD NO : MB881014 
CLIENT : REILLY TAR 
SAMPLING SITE : ENSR, WILMINGTON,MA 
PROJECT NO : 8500-087-660 

DATE SAMPLED ; 10/21/88 
DATE RECEIVED : NOT APPLICABLE 
DATE EXTRACTED : 10/21/88 
DATE ANALYZED : 12/19/88 

PARAMETER RESULT MDL 
(NG/L) 

QUINOLINE <2.60 2.60 
BENZO(A)ANTHRACENE ND 4.30 
CHRYSENE ND 2.60 
BENZOFLUORANTHENES ND 1.40 
BENZO(A)PYRENE ND 2.90 
INDENO(1,2,3-CD)PYRENE ND 0.67 
DIBENZO(A,H)ANTHRACENE ND 0.42 
BENZO(G,H,I)PERYLENE ND 0.67 
2,3-BENZOFURAN ND 2.00 
2,3-DIHYDROINDENE ND 2.80 
INDENE ND 1.90 
NAPHTHALENE 5.0 2.00 
BENZO(B)THIOPHENE ND 1.20 
INDOLE ND 0.92 
2-METHYLNAPHTHALENE 2.3 1.60 
1-METHYLNAPHTHALENE 1.3 1.30 
BIPHENYL ND 1.30 
ACENAPHTHYLENE ND 1.00 
ACENAPHTHENE ND 1.20 
DIBENZOFURAN ND 0.69 
FLUORENE ND 0.64 
DIBENZOTHIOPHENE ND 0.55 
TOTAL PHENANTHRENE/ANTHRACENE ND 3.40 
ACRIDINE ND 1.50 
CARBAZOLE ND 1.80 
FLUORANTHENE ND 0.97 
PYRENE ND 0.74 
BENZO(E)PYRENE ND 4.00 
PERYLENE ND 1.20 

SURROGATE RECOVERY,% RECOVERY LIMITS,% 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

61 
128 
90 

14-108 
41-162 
10-118 

ND = CONCENTRATION <95% CONFIDENCE INTERVAL OF MDL 
* = OUTSIDE CONTROL LIMITS 

REVIEWED BY; UU QC BY: 121 



ENSR CONSULTING AND ENGINEERING 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
PPT-PAH RESULTS IN WATER 

ENSR NO : 62942 

LAB FORT NO : LF880956 

EXTRACTION DATE : 10/21/88 

CLIENT : REILLY TAR 

PROJECT NO : 8500-087-660 

ANALYSIS DATE : 12/15/88 

COMPOUND SPIKED CONC. 
(NG) 

SAMPLE CONC. 
(NG) 

RECOVERY 
(%) 

INDENE 159.2 
QUINOLINE 160.8 
2-METHYLNAPHTHALENE 159.2 
FLUORENE 159.2 
CHRYSENE 160.0 
BENZO(E)PYRENE 160.0 
NAPHTHALENE 798.4 
BENZO(ghi)PERYLENE 160.8 

144.2 
195.6 
157.2 
118.2 
94.1 
189.0 
568.1 
50.0 

91 
122 
99 
74 
59 
118 
71 
31 

SURROGATES EXP. CONC. 
(NG/L) 

OBS. CONC. 
(NG/L) 

RECOVERY 
(%) 

NAPHTHALENE, D8 
FLUORENE, DIO 
CHRYSENE, D12 

80.0 
80.0 
80.0 

43.8 
118.2 
64.2 

55 
148 
80 

REVIEWED BY: UU) QC BY: 



ENSR CONSULTING AND ENGINEERING 
SUMMARY OF ANALYTICAL RESULTS 

PPT-PAH RESULTS IN WATER 

ENSR NO : 62827 
FIELD NO ; GAC-SLP-10-F101788 
CLIENT : REILLY TAR 
SAMPLING SITE : ST LOUIS PARK,MN 
PROJECT NO : 8500-087-660 

DATE SAMPLED : 
DATE RECEIVED ; 
DATE EXTRACTED 
DATE ANALYZED : 

10/17/88 
10/19/88 
: 10/21/88 
12/15/88 

PARAMETER RESULT 
(NG/L) 

MDL 

QUXNOLINE 26. 
BENZO(A)ANTHRACENE 10. 
CHRYSENE 8.1 
BENZOFLUORANTHENES ND 
BENZO(A)PYRENE ND 
INDENO (1,2 ,'3-CD) PYRENE ND 
DIBENZO(A,H)ANTHRACENE ND 
BENZO(G,H,I)PERYLENE ND 
2,3-BENZOFURAN ND 
2,3-DIHYDROINDENE 1000. 
INDENE 40. 
NAPHTHALENE 15. 
BENZO(B)THIOPHENE 310. 
INDOLE ND 
2-METHYLNAPHTHALENE 57. 
1-METHYLNAPHTHALENE 12 0. 
BIPHENYL 260. 
ACENAPHTHYLENE 540. 
ACENAPHTHENE 1000. 
DIBENZOFURAN 460. 
FLUORENE 940. 
DIBENZOTHIOPHENE 13 0-. 
TOTAL PHENANTHRENE/ANTHRACENE 480. 
ACRIDINE ND 
CARBAZOLE 55. 
FLUORANTHENE 300. 
PYRENE 290. 
BENZO(E)PYRENE ND 
PERYLENE ND 

2.60 
4.30 
2.60 
1.40 
2.90 
0.67 
0.42 
0.67 
2.00 
2.80 
1.90 
2.00 
1.20 
0.92 
1.60 
1.30 
1.30 
1.00 
1.20 
0.69 
0.64 
0.55 
3.40 
1.50 
1.80 
0.97 
0.74 
4.00 
1.20 

SURROGATE RECOVERY,% RECOVERY LIMITS,! 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

115* 
125 
77 

14-108 
41-162 
10-118 

ND = CONCENTRATION <95% CONFIDENCE INTERVAL OF MDL 
* = OUTSIDE CONTROL LIMITS-SAMPLE WAS NOT REANALYZED 

REVIEWED BY: KAU QC BY: M. 



ENSR CONSULTING AND ENGINEERING 
SUMMARY OF ANALYTICAL RESULTS 

PPT-PAH RESULTS IN WATER 

ENSR NO : 62828 
FIELD NO : GAC-SLP-lO-Cl-101788 
CLIENT : REILLY TAR 
SAMPLING SITE : ST LOUIS PARK,MN 
PROJECT NO : 8500-087-660 

DATE SAMPLED : 
DATE RECEIVED : 
DATE EXTRACTED 
DATE ANALYZED : 

10/17/88 
10/19/88 
: 10/21/88 
12/15/88 

PARAMETER RESULT 
(NG/L) 

MDL 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 
2,3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
TOTAL PHENANTHRENE/ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

ND 2.60 
ND 4.30 
ND 2.60 
ND 1.40 
ND 2.90 
ND 0.67 
ND 0.42 
ND 0.67 
ND 2.00 

6.5 2.80 
ND 1.90 
3.0 2.00 
2.5 1.20 
ND 0.92 

1.7 1.60 
2.9 1.30 

10. 1.30 
9.0 1.00 
25. 1.20 
24. 0.69 
51. 0.64 
7.7 0.55 
21. 3.40 
1.7 1.50 
3.3 1.80 
9.8 0.97 
6.9 0.74 
ND 4.00 
ND 1.20 

SURROGATE RECOVERY,% RECOVERY LIMITS,% 

NAPHTHALENE-D8 
FLUORENE-DIO 
CHRYSENE-D12 

48 
118 
64 

14-108 
41-162 
10-118 

ND = CONCENTRATION <95% CONFIDENCE INTERVAL OF MDL 
* = OUTSIDE CONTROL LIMITS 

REVIEWED BY: W QC BY: ML 





ENSR CONSULTING AND ENGINEERING 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 
PPT-PAH RESULTS IN WATER 

ENSR NO : 65580 

LAB FORT NO : LF881003 

EXTRACTION DATE : 11/03/88 

CLIENT : REILLY TAR 

PROJECT NO : 8500-087-660 

ANALYSIS DATE : 12/20/88 

COMPOUND SPIKED CONC. 
(NG) 

SAMPLE CONC. 
(NG) 

RECOVERY 
(%) 

INDENE 159.2 
QUINOLINE 160.8 
2-METHYLNAPHTHALENE 159.2 
FUJORENE 159.2 
CHRYSENE 160.0 
BENZO(E)PYRENE 160.0 
NAPHTHALENE 798.4 
BENZO (ghi) PERYLENE 160.. 8 

63.9 
104.5 
70.4 
102.9 
66.8 
66.9 
244.7 
114.3 

40 
65 
44 
65 
42 
42 
31 
71 

SURROGATES EXP. CONC. 
(NG/L) 

OBS. CONC, 
(NG/L) 

RECOVERY 
(%) 

NAPHTHALENE, D8 
FLUORENE, DIO 
CHRYSENE, D12 

80.0 
80.0 
80.0 

27.9 
72.9 
48.8 

35 
91 
61 

REVIEWED BY; uu) QC BY: 



ENSR CONSULTING AND ENGINEERING 
POLYARGMATIC HYDROCARBONS 
METHOD DETECTION LIMITS 

CARCINOGENIC PAH'S 

PARAMETERS 
95% CONFIDENCE 

MDL INTERVAL OF MDL 

QUINOLINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZOFLUORANTHENES 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

2.60 
4.30 
2.60 
1.40 
2.90 
0.67 
0.42 
0.67 

1.70 
2.80 
1.70 
0.90 
1.90 
0.43 
0.27 
0.43 

OTHER PAH'S 

2;3-BENZOFURAN 
2,3-DIHYDROINDENE 
INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(E)PYRENE 
PERYLENE 

2.00 
2.80 
1.90 
2.00 
1.20 
0.92 
1.60 
1.30 
1.30 
1.00 
1.20 
0.69 
0.64 
0.55 
3.70 
3.10 
1.50 
1.80 
0.97 
0.74 
4.00 
1.20 

1.30 
1.80 
1.20 
1.30 
0.77 
0.59 
1.00 
0.83 
0.83 
0.64 
0.77 
0.44 
0.41 
0.35 
2.40 
2.00 
0.96 
1.20 
0.62 
0.47 
2.40 
0.77 



CHAIN OF CUSTODY SHEETS 

AND 

SAMPLE RECEIVING CHECKLISTS 



CHAIN OF CUSTODY RECORD 
g; SOO - OS' 7 

Cliant/Proiect Name 

-X-
Project N6. 

5-(a(,o -
mmei: {Signature] 

Project Location . 

Leo is MN 
Field Logbook No. 

Chain of Custody Tape No. 

Sample No / 
Ideniification 

li 
Date Time 

Lab Sample 
Number 

Type of 
Sample 

wnm 
j~V/>T78« 

&»d^-lD-FtOi« (o jur*, 
1'^ 

RelingujBhed by. {Signature) Date Time 

rt'oo 
Received by. {Signature) Date Time 

Relinquished^: (Si^narure) Date Time Received by: {Signature) Date Time 

Relinquished by: {Signature) Date 

Sample Disposal Method. 

Time Recei^ for Labor^ry: (Signature) rjrt W 
Disposed of by: {Signature) Date Time 

SAMPLE COLLECTOR 

1974 3>B4 

ANALYTICAL LABORATORY 

Environmental Research and Technology, Inc. 
33 industrial Way 
Wilmington. MA 01887 
617-657-4290 N? 22283 



ERT LABORATORIES 
SAMPLE RECEIPT CHECKLIST 

CLiENT/^/^ '7ari-(%in^Uai^ct 

1. shipped NOTES: 
hand-delivered 

2. COC present on receipt NOTES: 
no COC 

3. COC tape on shipping ^OTES: 
container 
no COC tape 

4. samples broken/leaking NOTES: 
samples intact of receipt 
other, see notes 

5. ambient jon receipt NOTES: 
chilled on receipt 

6. samples preserved correctly NOTES: 
improper preservatives 
N/A, no recommended 
preservatives 
other, see notes 

7. received within holding time NOTES: 
not received within holding 
times 
N/A, no recommended holding 
time 
other, see notes 

8. COC tapes on samples NOTES: 
no COC tapes 

9. discrepancies between COC NOTES: 
and sample labels 
no discrepancies noted 
N/A, no COC received 

10. Storage Location ^^ 
Additional comments: 



Client/Project Name 

Project No.' ' 

yWo- Ou2,-> 2^00 

Sampler: iS/gnaturei 

CHAIN OF CUSTODY RECORD 
Project Location 

S/. ^•v.s pCt 

Field Logbook No. 

Chain of Custody Tape No. 

^5iX)-i^Sr7- C^c>h 

Sample No./ 
Ideniificaiion Date Time 

Lab Sample 
Number 

A4tMJ jy c>.vc 

Relinqiushed tm: {Signature^ 

IA LM^ M. 
Relinquished by: {Signature) 

Date 

U -3i'» 
Date 

Time 

/^rjTsr 

Received by. {Signature) 

Time Received by: {Signature) 

Date 

Date 

Time 

Time 

Relinquished by: {Signature) 

Sample Disposal Method: 

Date Time 

Disposed of by: {Signature) 

Receiv^ for Laboratory: (Signature) Date "'if Time 

00^ 
Date Time 

SAMPLE COLLECTOR 

1974 3>a4 

ANALYTICAL LABORATORY 

Environmental Research and Technology. Inc. 
33 Industrial Way 
Wilmington. MA 01887 
617-657-4290 

ERT 
N? 21883 



ERT LABORATORIES 
SAMPLE RECEIPT CHECKLIST 

CLIENT/^/^ (^//6t/pR0JECT 

I: 1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

shipped 
hand-delivered 

COC present on receipt 
no COC 

NOTES: 

NOTES: 

COC tape on shipping 
container 
no COC tape 

NOTES: 

samples broken/leaking 
samples intact of receipt 
other, see notes 

_ainbient on receipt 
'chilled on receipt 

NOTES: 

NOTES: 

samples preserved correctly NOTES: 
"improper preservatives 
~N/A, no recommended 
"preservatives 
other, see notes 

_received within holding time NOTES: 
"not received within holding 
"times 
_N/A, no recommended holding 
"time 
other, see notes 

COC tapes on samples 
no COC tapes 

discrepancies between COC 
and sample labels 

NOTES: 

NOTES: 

no discrepancies noted 
N/A, no COC received 

10. Storage Location^ 
Additional comments:' 

A3-

FA *. • /- c'P 



A 

Rocky Mountain 
Analytical Laboratoty 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

December 30. 1988 

Enseco - RHAL Project Number 002551 

Introduction 
Five aqueous samples were received at Rocky Mountain Analytical Laboratory 

on November 15, 1988. The samples were logged in under RMAL project number 
002551. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. All samples were analyzed for part-per-trillion 
(ppt) polynuclear aromatic hydrocarbons (PAH's). 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below relative 
to Revision 3 of the QAPP. 

PPT PAH 

Due to an interference in the matrix of sample 2551-02, the recovery of 
D12-Chrysene exceeded the upper control limit. The sample was reanalyzed and 
showed the same effect. Since this interference is documented and limited to 
the surrogate, the report values for the target compounds are not affected. 
Both analyses are submitted. 

Due to concentrations of target compounds in samples 2551-02 and 03 in 
excess of the linear range of the calibration curve, the samples were analyzed 
at dilutions. 

Surrogate recoveries for 2551-03 could not be calculated due to the 
dilution performed on the sample. 

Enseco Incorporated 
4933 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Case Narrative-Enseco-RMAL #2551 
December 30, 1988 
Page Two 

This data package is in compliance with the terms and conditions of the 
QAPP, both technically and for completeness, for other than the conditions 
detailed above. 

Sntrol 

Approved 

Date: 
'ermero 

Date: 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID Matrix 
Sampled 

Date Time 
Received 
Date 

002551-0001-SA GAC-SLP Cl-111488 AQUEOUS 14 NOV 88 15 NOV 88 
002551-0002-SA GAC-SLP C2-111488 AQUEOUS 14 NOV 88 15 NOV 88 
002551-0003-SA GAC-SLP F-111488 AQUEOUS 14 NOV 88 15 NOV 88 
002551-0004-SA GAC-SLP FB-111488 AQUEOUS 14 NOV 88 15 NOV 88 
002551-0004-DU GAC-SLP FBD-111488 AQUEOUS 14 NOV 88 15 NOV 88 
002551-0005-SA GAC-SLP T-111488 AQUEOUS 14 NOV 88 13:30 15 NOV 88 
002551-0005-0U GAC-SLP TD-111488 AQUEOUS 

AQUEOUS 
14 NOV 88 15 NOV 88 

002551-0005-MS GAC-SLP TMS-111488 
AQUEOUS 
AQUEOUS 14 NOV 88 15 NOV 88 



TABLE OF CONTENTS 
CASE: 2551 

PAH 

1. QC Summary Package 00001 
2. Sample Data Package 00008 
3. Standards Data Package 00351 
4. Raw QC Data N/A 
5. Blank Data 00757 
6. Matrix Spike Data 00807 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

2551-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code; ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. 

Lab Sample ID: 2551-01 

Lab File ID: S2551X128 

Date Received: 11/15/88 

Date Extracted: 11/21/88 

Date Analyzed: 12/08/88 

Dilution Factor; 0.125 

CONCENTRATION UNITS: NG/L 
COMPOUND 

271-89-6 2. 3-Benzofuran 5.1 U 
496-11-7 2, 3-Dihvdroindene 4.3 B 
95-13-6 IH-Indene 0.9 J B 
91-20-3 Naphthalene 3 . 3 J B 

4565-32-6 Benzof B) Thiophene 3.2 
91-22-5 Ouinoline 0.9 J 
120-72-9 IH-Indole 2.5 u -
91-57-6 2 -Meth V1 naphtha 1 ene 2.8 B 
90-12-0 1-Methvlnaphthalene 2.5 B 
92-52-4 Biphenvl 6.0 
208-9 6-8 Acenaphthvl ene 7.5 
8 3 -32-9 Acenaphthene 17. 
132-64-9 Dibenzofuran 12 . 
86-73-7 Fluorene 23. B 
132-65-0 Dibenzothiophene 2.6 
85-01-8 Phenanthrene 6.3 B 
120-12-7 Anthracene 2.6 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 0.7 J 
206-44-0 Fluoranthene 4.7 B 
129-00-0 Pvrene 5.5 B 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrysene 2.8 U 
205-99-2 Benzof B) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 BenzofE) Pvrene 1.9 U 
50-32-8 BenzofA) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 
193-39-5 Indeno (1.2. 3-CD) Pvrene 2.1 U 
53-70-3 Dibenz f A. H) Anthracene 1.6 U 

191-24-2 BenzofG.H. I) Pervlene 2.8 U 
215-58-7 Dibenz r A. C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A 

2551-02(25%) 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2551-02(25%) 

Lab File ID: S2551X142 

Date Received: 11/15/88 

Date Extracted: 11/21/88 

Date Analyzed: 12/09/88 

Dilution Factor: 0.500 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2,3-Benzofuran 20. 
J 

U 
496-11-7 2.3-Dihvdroindene 11. B 
95-13-6 IH-Indene 3.6 U 
91-20-3 Naphthalene 26. U 

4565-32-6 Benzo (B) Thiophene 4.2 
91-22-5 Quinoline 5.6 U 
120-72-9 IH-Indole 5.2 J-
91-57-6 2-MethvlnaDhthalene 3.6 U 
90-12-0 1-Methvlnaphthalene 4.4 J B 
92-52-4 Biphenvl 16. J 
208-96-8 Acenaohthvlene 21. 
83-32-9 Acenaphthene 50. 
132-64-9 Dibenzofuran 34 . 
86-73-7 Fluorene 66. B 
132-65-0 Dibenzothiophene 5.8 
85-01-8 Phenanthrene 13. B 
120-12-7 Anthracene 6.1 
260-94-6 Acridine 12. U 
86-74-8 Carbazole 2.7 J 

• 206-44-0 Fluoranthene 11. B 
129-00-0 Pvrene 8.3 B 
56-55-3 Benzo (A) Anthracene 10. U 

218-01-9 Chrvsene 11. U 
205-99-2 Benzo(B) Fluoranthene 10. U 
207-08-9 Benzo(K) Fluoranthene 9.2 U 
57-97-6 7,12-Dimethylbenzanthracene_ 11. U 
192-97-2 Benzo(E) Pvrene 7.6 U 
50-32-8 Benzo (A) Pvrene 9.2 U 
198-55-0 Pervlene 10. U 
56-49-5 3-Methvlcholanthrene 14 . U 
193-39-5 Indeno( 1. 2 . 3-CD) Pvrene 8.4 U 
53-70-3 Dibenz (A. H) Anthracene 6.4 U 
191-24-2 Benzo(G.H. I) Pervlene 11. U 
215-58-7 Dibenz (A. C) Anthracene 6.4 U 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

2551-02RE(25%) 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2551-02RE(25%) 

Lab File ID: S2551X144 

Date Received: 11/15/88 

Date Extracted: 11/21/88 

Date Analyzed: 12/09/88 

Dilution Factor: 0.500 

CONCENTRATION 
CAS NO. COMPOUND 

: UNITS: NG/L 
Q 

271-89-6 2 . 3-Benzofuran 20. U 
496-11-7 2. 3-Dihydroindene 11. B 
95-13-6 IH-Indene 3.6 U 
91-20-3 Naphthalene 3 . 6 J B 

4565-32-6 Benzo f B) Thiophene 4.8 
91-22-5 Quinoline 5.6 U 
120-72-9 IH-Indole 5.3 J-
91-57-6 2-Methvlnaphthalene 2.8 J B 
90-12-0 l-Methvlnaphthalene 5.2 J B 
92-52-4 Biphenvl 16. J 
208-96-8 Acenaphthvlene 20. 
83-32 -9 Acenaphthene 48. 
132-64-9 Dibenzofuran 34. 
86-73-7 Fluorene 62. B 
132-65-0 Dibenzothiophene 5.9 
85-01-8 Phenanthrene 14. B 
120-12-7 Anthracene 6.3 
260-94-6 Acridine 12. U 
86-74-8 Carbazole 7.6 U 
206-44-0 Fluoranthene •11 • . B 
129-00-0 Pvrene 8.4 B 
56-55-3 Benzo f A) Anthracene 10. U 
218-01-9 Chrvsene 11. u 
205-99-2 Benzo f B) Fluoranthene 10. u 
207-08-9 Benzo(K) Fluoranthene 9.2 u 
57-97-6 7, 12-Dimethylbenzanthracene_ 11. u 
192-97-2 Benzo fEl Pvrene 7.6 u 
50-32-8 Benzo f A) Pvrene 9.2 u 
198-55-0 Pervlene 10. u 
56-49-5 3-Methvlcholanthrene 14 . u 
193-39-5 Indeno (1.2, 3-CD) Pvrene 8.4 u 
53-70-3 Dibenz (A. H) Anthracene 6.4 u 
191-24-2 Benzo (G.H. 11 Pervlene 11. u 
215-58-7 Dibenz (A. CI Anthracene 6.4 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

2551-03(1%) 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2551-03(1%) 

Lab File ID; S2551X145 

Date Received: 11/15/88 

Date Extracted: 11/21/88 

Date Analyzed: 12/09/88 

Dilution Factor: 12.5 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-
496-
95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

89-6 
11-7 
13-6 
20-3 
32-6 
22-5 
72-9 
57-6 
12-0 
52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
-74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
-39-5 
-70-3 
-24-2 
-58-7 

2,3-Benzofuran_ 
-2,3-Dihydroindene_ 
-IH-Indene 
Naphthalene_ 
-Benzo(B)Thiophene_ 
-Quinoline 
-IH-Indole 
•2-Methylnaphthalene_ 
-1-Methy1naphtha1ene] 
-Biphenyl_ 
-Acenaphthylene_ 
-Acenaphthene ] 
-Dibenzofuran 
-Fluorene 
Dibenzothiophene_ 
-Phenanthrene 
-Anthracene_ 
-Acridine 
Carbazole 
-Fluoranthene_ 
•Pyrene_ 
-Benzo(A)Anthracene_ 
-Chrysene_ 
-Benzo(B)Fluoranthene 
-Benzo(K)Fluoranthene 
-7,12-Dimethylbenzanthracene_ 
-Benzo(E)Pyrene 
-Benzo (A) Pyrene ; 
-Perylene 
3-Methylcholanthrene_ 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz(A,H)Anthracene_ 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

510. U 
670. B 
90. U 

650. U 
90. U 

140. U 
68. J-
90. U 

160. U 
100. J 
260. 
450. 
80. J 

270. B 
110. U 
130. U 
110. U 
290. U 
190. U 
140. U 
120. J B 
250. U 
280. U 
250. U 
230. U 
280. U 
470. U 
230. U 
250. U 
350. U 
210. U 
160. U 
280. U 
160. u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVO.LATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

2551-04 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 2551-04 

Lab File ID: S2551X131 

Date Received: 11/15/88 

Date Extracted: 11/21/88 

Date Analyzed: 12/08/88 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2.3-Benzofuran 1.1 J 
496-11-7 2. 3-Dihvdroindene 8.1 B 
95-13-6 IH-Indene 1.8 B 
91-20-3 Naphthalene 9.3 B 

4565-32-6 Benzo f B) Thiophene 1.2 
91-22-5 Quinoline 0.9 J 
120-72-9 IH-Indole 2.5 u -
91-57-6 2-Methvlnaphthalene 8.4 B 
90-12-0 1-Methvlnaphthalene 5.1 B 
92-52-4 Biphenvl 2.4 J 
208-96-8 Acenaphthvlene 3.6 
83-32-9 Acenaphthene 5.9 
132-64-9 Dibenzofuran 2.4 
86-73-7 Fluorene 4.8 B 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 4.2 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 B 
129-00-0 Pvrene 1.8 B 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

19'2-97-2 Benzo fE) Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indenoa. 2 . 3-CD) Pvrene 2.1 U 
53-70-3 Dibenz r A. HI Anthracene 1.6 U 
191-24-2 Benzo (G.H. I) Pervlene 2.8 U 
215-58-7 Dibenz (A. CI Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

2551-05 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2551-05 

Lab File ID: S2551X132 

Date Received: 11/15/88 

Date Extracted: 11/21/88 

Date Analyzed: 12/08/88 

Dilution Factor: 0.125 

CONCENTRATION UNITS: 
CAS NO. COMPOUND 

NG/L 
Q 

5.1 U 
6.5 B 
1.8 B 
4.0 J B 
0.7 J 
1.0 J 
2 . 5 U -
2.7 B 
1.7 B 
1.1 J 
1.4 
3.1 
1.0 U 
2.3 B 
1.1 U 
2 . 1 B 
1.1 U 
2.9 U 
1.9 U 
1.3 J B 
1.2 J B 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 U 
1.6 U 
2.8 U 
1.6 U 

/l.5 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
20-3 
•32-6 
•22-5 
72-9 
•57-6 
12-0 
52-4 
96-8 
32-9 
•64-9 
-73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
•00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
•24-2 
•58-7 

2,3-Benzofuran_ 
-2,3-Dihydroindene_ 
-IH-Indene 
Naphthalene_ 
-Benzo (B) Thiophene_ 
-Quinoline 
-IH-Indole 
-2-Methylnaphthalene_ 
-1-Methylnaphthalene_ 
-Biphenyl_ 
-Acenaphthylene_ 
-Acenaphthene [ 
-Dibenzofuran 
-Fluorene 
Dibenzothiophene_ 
-Phenanthrene_ 
-Anthracene_ 
-Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene_ 
-Benzo(A)Anthracene 
-Chrysene_ 
-Benzo(B)Fluoranthene 
-Benzo(K)Fluoranthene 
-7,12-Dimethylbenzanthracene, 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene 
3-Methylcholanthrene 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz(A,H)Anthracene_ 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NC. 

2551-05DUP 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2551-05DUP 

Lab File ID: S2551X133 

Date Received: 11/15/88 

Date Extracted: 11/21/88 

Date Analyzed: 12/08/88 

Dilution Factor: 0.125 

CONCENTRATION 
CAS NO. COMPOUND 

UNITS: NG/L 
Q 

271-89-6 2.3-Benzofuran 5.1 u 
496-11-7 2. 3-Dihvdroindene 6.1 B 
95-13-6 IH-Indene 1.3 B SP 
91-20-3 Naphthalene 3.9 J B SP 

4565-32-6 Benzo (B\Thiophene 0.6 J 
91-22-5 Quinoline 0.4 J ' 
120-72-9 IH-Indole 2.5 U -
91-57-6 2 -Methvlnaphthalene 3.0 B SP 
90-12-0 1-Methvlnaphthalene 1.8 B 
92-52-4 Biphenvl 1.1 J 
208-96-8 Acenaphthvlene 1.5 
83-32-9 Acenaphthene 3.0 
132-64-9 Dibenzofuran 0.9 J 
86-73-7 Fluorene 2.1 B SP 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.5 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 0.6 J B 
129-00-0 Pvrene 0.8 J B 
56-55-3 Benzo (Ai Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 3 

205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo (E) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 
193-39-5 Indeno f l. 2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz (A.Hi Anthracene 1.6 U 
191-24-2 Benzo (G.H. I) Pervlene 2.8 U 
215-58-7 Dibenz (A. Ci Anthracene 1.6 U 

FORM I SV-l 1/87 R&/. 





2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

SDG No. N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 2551-01 97 134 62 
2 2551-02(25%) 77 98 154 * 
3 2551-02RE(25%) 78 99 155 * 
3 2551-03(1%) D D D 
4 2551-04 92 142 74 
5 2551-05 84 114 51 
6 2551-05DUP 83 104 52 
7 2551-05MS 91 118 55 
8 BLK-01 76 95 104 

QC LIMITS 
(14-103) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev, 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 2551-05 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 
S?77 iS3g 

20 1.8 19. 86 
Naphthalene 20 4.0 23. 95 
Quinolene 20 1.0 24. 115 
2-Methylnaphthalene_ 20 2.7 25. 112 
Fluorene 20 2.3 26. 118 
Chrvsene 20 0.0 14. 70 
Benzo(E)Pyrene 20 0.0 4.7 24 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 2551-05 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2,3-Dihvdroindene 6.5 6.1 6 
IH-Indene 1.8 1.3 32 
Naphthalene 4.0 3.9 2 
Benzo(B)Thiophene 0.7 0.6 12 
Quinoline 1.0 0.4 79 
2-MethyInaphthalene 2.7 3.0 10 
1-Methylnaphthalene 1.7 1.8 6 
Biphenvl 1.1 1.1 0 
Acenaphthylene 1.4 1.5 7 
Acenaphthene 3.1 3.0 3 
Dibenzofuran 0.0 0.9 * 

Fluorene 2.3 2.1 9 
Phenanthrene 2.1 1.5 33 
Fluoranthene 1.3 0.6 68 
Pvrene 1.2 0.8 36 

COMMENTS: * = Cannot be calculated 

FORM III SV-1 1/87 Rev, 



4B 
" SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A SDG No.: N/A 

Lab File ID: S2551X127 Lab Sample ID: BLK-01 

Date Extracted: 11/21/88 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 12/08/88 Time Analyzed: 12:53 

Matrix: (soil/water) WATER Level; (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 2551-01 2551-01 S2551X128 12/08/88 
2 2551-02(25%) 2551-02(25%) S2551X142 12/09/88 
3 2551-02RE(25%) 2551-02RE(25%) S2551X144 12/09/88 
3 2551-03(1%) 2551-03(1%) S2551X145 12/09/88 
4 2551-04 2551-04 S2551X131 12/08/88 
5 2551-05 2551-05 S2551X132 12/08/88 
6 2551-05DUP 2551-05DUP S2551X133 12/08/88 
7 2551-05MS 2551-05MS S2551X134 12/08/88 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev, 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2551 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO. 

BLK-01 

SDG No.: N/A 

Lab Sample ID: BLK-01 

Lab File ID: S2551X127 

Date Received: 11/15/88 

Date Extracted: 11/21/88 

Date Analyzed: 12/08/88 

Dilution Factor: 0.125 

CONCENTRATION 
CAS NO. COMPOUND 

UNITS: NG/L 
Q 

271-89-6 2.3-Benzofuran 5.1 u 
496-11-7 2.3-Dihydroindene 1.3 J 
95-13-6 IH-Indene 0.8 J 
91-20-3 Naphthalene 2.9 J 

4565-32-6 Benzo f B) Thiophene 0.9 u 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2 . 5 u -
91-57-6 2-MethvlnaDhthalene 2.5 
90-12-0 1-Methvl naphthalene 1.4 J 
92-52-4 Biphenvl 4 . 3 u 
208-96-8 Acenaphthvlene 1.4 u 
83-32 -9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 0.9 J 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 2.2 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 0.6 J 
129-00-0 Pvrene 0.9 J 
56-55-3 —Benzo f A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno r 1.2. 3-CD) Pvrene 2.1 u 
53-70-3 Dibenz rA.H) Anthracene 1.6 u 

191-24-2 Benzo fG.H. I) Pervlene 2.8 u 
215-58-7 Dibenz f A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 2551 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX126 12/08/88 11:03 
BLK-01 S2551X127 12/08/88 12:53 
2551-01 S2551X128 12/08/88 13:47 
2551-04 S2551X131 12/08/88 17:33 
2551-05 S2551X132 12/08/88 18:21 
2551-05DUP S2551X133 12/08/88 19:08 
2551-05MS S2551X134 12/08/88 19:56 

FORM V 1/87 Rev. 



5B -
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 2551 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX141 12/09/88 11:25 
2551-02(25%) S2551X142 12/09/88 13:11 
2551-02RE(25%) S2551X144 12/09/88 15:59 
2551-03(1%) S2551X145 12/09/88 16:47 



Kocr. Mouatain 
Anafytical Labontory 

January 16, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, Minnesota 55416 

Dear Jim: 

Enclosed are the complete data packages for the part-per-trillion 
olynuclear aromatic hydrocarbon and inorganics analysis for the four aqueous 
amples received at Rocky Mountain Analytical on November 29. 1988. 

Please call if you have any questions. 

Sincerely, 

Rebecca Willaims 
Client Service Representative 

RW/av 
Enclosures 

RMAL #002731 

Enseco Inoorporated 
4933 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax 303/431 TlTl 
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Anairtkai -aooratory 

^EnsecD 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

January 16. 1989 

Enseco - RNAL Project Number 002731 

Introduction 
Four aqueous samples were received at Rocky Mountain Analytical Laboratory 

on November 29, 1988. The samples were logged in under RMAL project number 
002731. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. The samples were analyzed for part-per-trillion 
(ppt) polynuclear aromatic hydrocarbons (PAH's). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the sample and corrective actions taken have been summarized below relative to 
Revision 3 of the QAPP. 

PPT PAH 

Sample 002731-0003 was inadvertantly contaminated during the sample 
preparation by the addition of an extraction solvent from another sample. 
Accordingly, no results have been reported for this sample. Sample 002731-003 
DUP was therefore used as the sample and is reported as such in this report. 
There is no "duplicate" analyses reported. The extraction sample 002731-0003 
DUP was analyzed twice, initially at a 100% dilution. The initial analysis 
indicated the presence of several target compounds in concentrations in excess 
of the linear calibration range. Accordingly, the sample was reanalyzed at a 
10% dilution to achieve quantitative data for those compounds. The recovery 
of the surrogate d-12 chrysene in the 100% analysis of this sample was within 
control limits with a recovery of 102%. However, the recovery for the d-12 
chrysene in the diluted sample exceeds the upper control limit. This high 
recovery resulted from an interference present in the sample which did not 
affect the recovery in the undiluted analysis but which did have an impact in 
the diluted analysis. 

Enseco IncoqMrated 
4955 Yanou- Street 
An-ada, Colorado 80002 
303/421-6611 Fax 303/431-7171 



Case Narrative - RMAL #002731 
January 16, 1988 
Page Tvto 

A comparison of the results between the 002731-003 DUP and the 
002731-003MS indicates that several compounds were present in much higher 
concentrations in the sample than in the matrix spike. The sample was 
analyzed twice with comparable results. As noted above, the sample had to be 
diluted in order to get the compounds on scale. The results from the matrix 
spike are within control limits for those compounds which were not present in 
the sample, indicating that the extraction, concentration and analysis were 
done properly. At this time, the reason for the differences between these two 
samples cannot be explained. It appears to be related to the samples 
themselves and not to any analytical problems encountered. 

This data package is in compliance with the terms and conditions of the 
1988 Revision of the QAPP, both technically and for completeness, for other 
than the conditions detailed above. 

Reported byi ̂  Date; / 
Tfaty G^fso'n 
Data CouTol Supervisor 

Approved h)ixDate: 

Client Service Representative 



SAHPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID Matrix 

002731-0001-SA GAC-SLP15C1-112888, GAC-SLPISC AQUEOUS 
002731-0002-SA GAC-SLP15C2-112888, GAC-SLPISC AQUEOUS 
002731-0003-SA GAC-SLP15C3-112888, GAC-SLPISC AQUEOUS 
002731-0003-DU GAC-SLP1SC3D-112888 AQUEOUS 
002731-0003-MS GAC-SLP1SC3MS-112888 AQUEOUS 
002731-0004-SA GAC-SLP15C3FB-112888 AQUEOUS 
002731-0004-DU GAC-SLP1SC3FBD-112888 AQUEOUS 

Sampled 
Date Time 

28 NOV 88 
28 NOV 88 
28 NOV 88 
28 NOV 88 
28 NOV 88 
28 NOV 88 
28 NOV 88 

Received 
Date 

29 NOV 88 
29 NOV 88 
29 NOV 88 
29 NOV 88 
29 NOV 88 
29 NOV 88 
29 NOV 88 
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IB 
SEMIVOIATZLE 0R6ANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2731 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/inl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA -AMPLE NO. 

2731-01 

SDG No.: N/A 

Lab Sample ID: 2731-01 

Lab File ID: S2731X166 

Date Received: 11/29/88 

Date Extracted: 12/02/88 

Date Analyzed: 12/13/88 

Dilution Factor: 0.125 

CONCENTRATION 
CAS NO. COMPOUND 

f UNITS: NG/L 
Q 

271-89-6 2, 3-Benzofuran 5.1 U 
496-11-7 2. 3-Dihvdroindene 4.0 B 
95-13-6 IH-Indene 2.4 B 
91-20-3 Naphthalene 8.6 B 

4565-32-6 Benzo (B) Thiophiene 1.0 B 
91-22-5 Quinoline 0.8 J 
120-72-9 IH-Indole 0.9 J -
91-57-6 2-Methylnaphthalene 6.9 B 
90-12-0 1 -Me thy 1 naphthal ene 3.6 B 
92-52-4 Biphenyl 1.2 J B 
208 -96-8 Acenaphthy lene 1.5 B 
83-32-9 Acenaphthene 2.3 
132-64-9 Dibenzofuran 1.2 
86-73-7 Fluorene 2.6 B 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 2.3 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 V 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.0 J B 
129-00-0 Pyrene 1.9 B 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrysene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo(K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 
192-97-2 Benzo(E) Pyrene 1.9 u 
50-32-8 Benzo (A) Pyrene 2.3 u 
198-55-0 Perylene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 
193-39-5 Indeno (1.2,3-CD) Pyrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo(G,H.I)Pervlene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev 



IB 
SEMIVOIATILE ORGAMICS ANALYSIS DATA SHEET 

EPA .:^_'.PLE NO. 

2731-02 
Lab Nane: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2731 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) HATER 

Sample wt/vol: 4000 (9/nl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2731-02 

Lab File ID: S2731X167 

Date Received: 11/29/88 

Date Extracted: 12/02/88 

Date Analyzed: 12/13/88 

Dilution Factor: 0.125 

CONCENTRATION 
CAS NO. COMPOUND 

UNITS; NG/L 
Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 3.9 B 
95-13-6 IH-Indene 2.5 B 
91-2 0-3 Naphthalene 8.3 B 

4565-32-6 Benzo(B)Thiophene 0.9 U 
91-22-5 Quinoline 0.7 J 
120-72-9 IH-Indole 2.5 U-
91-57-6 2-Methylnaphthalene 6.6 B 
90-12-0 1-Methylnaphthalene 3.5 B 
92-52-4 Biphenvl 1.2 J B 
208-96-8 Acenaphthylene 1.1 J B 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.9 B 
132-65-0 Dibenzothiophene 0.4 J 
85-01-8 Phenanthrene 2.2 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pyrene 1.2 J B 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrysene 2.8 U 
205-99-2— Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo(K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 
192-97-2 Benzo(E) Pyrene 1.9 U 
50-32-8 Benzo (A) Pyrene 2.3 U 
198-55-0 Perylene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 

193-39-5 Indeno(1.2.3-CD)Pyrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo (G.H.I) Perylene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Z?A SAMPLE NO. 

2731-03DUP(10%) 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2731 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/inl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction; (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample JED: 2731-03DUP( 10%) 

Lab File ID: S2731X173 

Date Received: 11/29/88 

Date Extracted: 12/02/88 

Date Analyzed: 12/14/88 

Dilution Factor: 1.25 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85 

120 
260 

86 
206 
129 

56 
218 
205 
207 

57 
192 

50 
198 

56 
193 

53 
191 
215 

89-6-
11-7-
13-6-
20-3-
32-6-
22-5-
72-9-
57-6-
12-0-
52-4-
96-8-
32-9-
64-9-
73-7-
65-0-
01-8-
12-7-
•94-6-
•74-8 
•44-0 
00-0 
-55-3 
-01-9 
•99-2 
•08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
-39-5 
-70-3 
-24-2 
-58-7 

2,3-Benzofuran 
—2,3-Dihydroindene_ 
—IH-Indene 
Naphthalene_ 

—Benzo(B)Thiophene^ 
—Quinol ine ] 
—IH-Indole 
—2-Methylnaphtha1ene_ 
—1-Methylnaphthalene^ 
—Biphenyl_ 
—Acenaphthy 1 ene_ 
—Acenaphthene 
—Dibenzofuran 
—Fluorene 
—Dibenzothiophene_ 
—Phenanthrene ' 
—Anthracene 
—Acridine 
Carbazole 

—Fluoranthene_ 
—Pyrene_ 
—Benzo (A) Anthracene, 
—Chrysene ' 
—Benzo(B)Fluoranthene 
—Benzo(K)Fluoranthene 
—7,12-Dimethylbenzanthracene_ 
—Benzo(E)Pyrene 
—Benzo(A)Pyrene 
—Perylene 

3-Methylcholanthrene 
Indeno(1,2,3-CD)Pyrene, 
Dibenz(A,H)Anthracene_^ 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene 

51. U 
61. B 
19. B 
74. B 
6.8 J B 
5.8 J 
5.1 J -
6.0 J B 
8.2 J B 
3.9 J B 

14 . U 
13. U 
10. U 
10. U 
11. U 
13. U 
11. U 
29. U 
5.1 J 

14. U 
9.3 J B 

25. U 
28. U 
25. U 
23. U 
28. U 
19. U 
23. u 
25. u 
35. U 
21. u 
16. u 
28. u 
16. u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

E?' SAMPLE NO. 

2731-04 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2731 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample «rt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup; (Y/N) pH: 7.0 

Lab Sample ID: 2731-04 

Lab File ID: S2731X170 

Date Received: 11/29/88 

Date Extracted: 12/02/88 

Date Analyzed: 12/13/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-
95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57" 
192" 

50" 
198" 

56" 
193" 

53" 
191-
215-

89-6-
11-7-
13-6-
20-3 
32-6 
22-5 
72-9 
57-6 
12-0 
52-4 
96-8 
32-9 
64-9 
73-7 
•65-0 
01-8 
12-7 
•94-6 
-74-8 
-44-0 
00-0 
•55-3 
-01-9 
•99-2 
-08-9 
-97-6 
-97-2 
-32-8 
-55-0 
-49-5 
-39-5 
-70-3 
-24-2 
-58-7 

2,3-Benzofuran 
-2,3-Dihydroindene_ 
-IH-Indene 
Naphthalene, 
-Benzo (B) Thiophene, 
-Quinol ine ] 
-IH-Indole 
-2-Methylnaphthalene_ 
-1-Methylnaphthalene~ 
-Biphenyl, 
-Acenaphthylene, 
-Acenaphthene ' 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene, 
-Phenanthrene ^ 
-Anthracene 
-Acridine 
Carbazole 
-Fluoranthene, 
-Pyrene ' 
-Benzo(A)Anthracene, 
-Chrysene ' 
—Benzo(B)Fluoranthene 
—Benzo(K)Fluoranthene 
—7,12-Dimethylbenzanthracene_ 
—Benzo(E)Pyrene 
—Benzo(A)Pyrene 
—Perylene 
3-Methylcholanthrene 
Indeno(1,2,3-CD)Pyrene, 
Dibenz(A,H)Anthracene_[ 
Benzo(G,H,I)Perylene 

—Dibenz (A, C) Anthracene 

5.1 U 
2.7 B 
1.2 B 
6.5 B 
0.9 U 
0.8 J 
2.5 U -
5.0 B 
3.0 B 
0.8 J B 
1.4 U 
0.6 J 
1.0 U 
1.0 U 
1.1 U 
1.8 
1.1 U 
2.9 U 
1.9 U 
1.4 U 
0.9 J B 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 U 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-1 1/87 Rev 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

E?.-. SAMPLE NO. 

2731-03MS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2731 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/nl) ML 

Level: (low/med) LOW 

.% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 2731-03MS 

Lab File ID: S2731X172 

Date Received: 11/29/88 

Date Extracted: 12/02/88 

Date Analyzed: 12/14/88 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2, 3-Oihydroindene 4.7 B 
95-13-6 IH-Indene 20. SP B 
91-20-3 Naphthalene 25. SP B 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 23. SP 
120-72-9 IH-Indole 2.5 U-
91-57-6 2-MethYlnaphthalene 27. SP B 
90-12-0 1 -Me thvlnaph thai ene 4.3 B 
92-52-4 Biphenvl 0.9 J B 
208-96-8 Acenaphthylene 0.8 J B 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 21. SP B 
132-65-0 D ibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.7 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 0.7 J B 
56-55-3 Benzo (A) Anthracene 15. u 
218-01-9 Chrvsene 16. SP 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 
192-97-2 Benzo(E) Pvrene 6.4 SP 
50-32-8 Benzo(A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno (1.2. 3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo (G. H.I) Pervlene 2.8 u 
215-58-7 Dibenz (A.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EP: SAMPLE NO. 

BLK-01 
Lab Name: RNAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 2731 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample t/t/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S2731X165 

Date Received: 11/29/88 

Date Extracted: 12/02/88 

Date Analyzed: 12/13/88 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 2.1 
95-13-6 IH-Indene 1.3 
91-20-3 Naphthalene 5.8 J 

4565-32 -6 Benzo (B) Thioohene 0.4 J 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U -
91-57-6 2-Methvlnaohthalene 4.5 
90-12-0 1-Methvlnaphthalene 2.6 
92-52-4 Biphenvl 0.7 J 
208-96-8 Acenaphthy lene 0.7 J 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 0.5 J 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.3 u 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 0.5 J 
129-00-0 Pyrene 0.8 J 
56-55-3 Benzo (A) Anthracene 2.5 u 
218-01-9 Chrysene 2.8 u 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 
192-97-2 Benzo (E) Pyrene 1.9 u 
50-32-8 Benzo (A) Pyrene 2.3 u 
198-55-0 Perylene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 
193-39-5 Indeno (1,2,3-CDl Pyrene 2.1 u 
53-70-3 Dibenz (A, H) Anthracene 1.6 u 
191-24-2 Benzo(G,H, I) Pervlene 2.8 u 
215-58-7 Dibenz (A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2731 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) « (FLU) M (CHR) # 

1 2731-01 85 96 68 
2 2731-02 81 119 53 
3 2731-03DUP(10%) 92 109 142 * 
4 2731-03MS 93 89 56 
5 2731-04 41 53 35 
6 BLK-01 84 98 91 

51 (NAP) 
52 (FLU) 
53 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
)IATILE MATRIX SPIKE RECOVERY 

Lab Nane: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2731 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 2731-03Dup 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REG 
========:=========== ====== ============= sssassasBssssssss =;===== 

IH-Indene 20 19. 20. 5. 
Naphthalene 20 74. 25. -245 
Quinolene 20 5.8 23. 86 
2-Methy1naphtha1ene_ 20 6.0 27. 105 
Fluorene 20 0.0 21. 105 
Chrvsene 20 0.0 16. 80 
Benzo(E)Pvrene 20 0.0 6.4 32 

COMMENTS: 

FORM III SV-1 1/37 Rev. 



4B 
SEMIVOIATILE METHOD BIANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No.: 

Lab File ID: S2731X165 

Date Extracted: 12/02/88 

Date Analyzed: 12/13/88 

Matrix: (soil/water) WATER 

Instrument ID: X 

Contract; ij/A 

: N/A SDG No. : N/A 

Lab Sample ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 16:06 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED II !

 

S II II s !
 

============== =========== ========== 

1 2731-01 2731-01 52731X166 12/13/88 
2 2731-02 2731-02 82731X167 12/13/88 
3 2731-03DUP(10%) 2731-03DUP(10%) 52731X173 12/14/88 
4 2731-03MS 2731-03MS 52731X172 12/14/88 
5 2731-04 2731-04 S2731X179 12/13/88 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



5B 
SEMZVOIATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 2731 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX162 12/13/88 10:09 
BLK-01 S2731X165 12/13/88 16:06 
2731-01 82314X166 12/13/88 16:55 
2731-02 32314X167 12/13/88 17:44 
2731-04 S2314X170 12/13/88 20:09 

FORM V 1/87 Rev. 



5B 
SEMIVOIATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 2731 SAS No: N/A SGD No; N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX171 12/14/88 10:59 
2731-03MS S2731X172 12/14/88 12:39 
2731-03DUP(10%) S2314X173 12/14/88 13:27 

FORM V 1/87 Rev, 



Rocky Mountain 
Analytical Laboratory 

January 3, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the three aqueous samples received at Rocky 
Mountain Analytical Laboratory on November 29, 1988. 

If you have any questions the Client Service Representative assigned to 
this project is Rebecca Williams. 

Sincerely, 

Rariona Power 
Data Control 

Enclosures 

cc: Rebecca Williams, Client Service Rep. 

RMAL #2731 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, G>lorado 80002 
303/421-6611 Fax: 303/431-7171 



Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the Internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory Identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given In the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (If known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table Includes sample identification information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Quality Control Results 

As documented in more detail In Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. These QC checks 
include analysis of blanks, laboratory control samples (ICS) and surrogate 
control samples. Results from these analyses are presented along with the 
control limits. 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID Matrix 

002731-0001-SA GAC-SLP15C1-112888, GAC-SLP15C AQUEOUS 
002731-0002-SA GAC-SLP15C2-112888, GAC-SLP15C AQUEOUS 
002731-0003-SA GAC-SLP15C3-112888, GAC-SLP15C AQUEOUS 
002731-0003-DU GAC-SLP15C3D-112888 AQUEOUS 
002731-0003-MS GAC-SLP15C3MS-112888 AQUEOUS 
002731-0004-SA GAC-SLP15C3FB-112888 AQUEOUS 
002731-0004-DU GAC-SLP15C3FBD-112888 AQUEOUS 

Sampled 
Date Time 

Received 
Date 

28 NOV 88 29 NOV 88 
28 NOV 88 29 NOV 88 
28 NOV 88 29 NOV 88 
28 NOV 88 29 NOV 88 
28 NOV 88 29 NOV 88 
28 NOV 88 29 NOV 88 
28 NOV 88 29 NOV 88 



General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15C1-112888, GAC-SLP15C1T0C-112888 
Lab ID: 002731-0001-SA Enseco ID: 1022347 
Matrix: AQUEOUS Sampled: 28 NOV 88 
Authorized: 29 NOV 88 Prepared: NA 

Parameter Result Units 

Total Organic Carbon 1.5 mg/L 

Re 

Received: 29 NOV 88 
Analyzed: NA 

.imit 

0.1 

Analytical 
Method 

415.1 

Analyzed 
Date 

21 DEC 88 

ND»Not Detected 
NA>Not Applicable 

Reported By: Roxanne Sullivan Approved By: Dee Kettula 

The cover letter is an integral part of this report. 
Rev 230787 



General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLP15C2-112888, GAC-SLP15C2TOC-112888 
002731-0002-SA Enseco ID: 1022348 
AQUEOUS 
29 NOV 88 

Total Organic Carbon 

Sampled: 28 NOV 88 
Prepared: NA 

Result 

0.6 

Units 

mg/L 

Rei 

Received: 29 NOV 88 
Analyzed: NA 

.imit 

0.1 

Analytical 
Method 

415.1 

Analyzed 
Date 

21 DEC 88 

ND»Not Detected 
NAoNot Applicable 

Reported By: Roxanne Sullivan Approved By: Dee Kettula 

The cover letter is an integral part of this report. 
Rev 230787 



General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP1SC3-112888, GAC-SLP15C3T0C-112888 
Lab ID: 002731-0003-SA Enseco ID: 1022349 
Matrix: AQUEOUS Sampled: 28 NOV 88 Received: 29 NOV 88 
Authorized: 29 NOV 88 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 0.5 mg/L 0.1 415.1 21 DEC 88 

ND^Not Detected 
NA°Not Applicable 

Reported By: Roxanne Sullivan Approved By: Dee Kettula 

in integral 
Rev 2307B7 

The cover letter is an integral part of this report. 
- ?307f-



qc LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number 

002731-0001-SA 
G02731-0002-SA 
002731-0003-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

Test 

TOC-A 
TOC-A 
TOC-A 

QC Lot Number 
LCS 

881221B 
881221B 
881221B 



LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy(%) Precision(RPD) 
Analyte Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCSZ 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 8812218 
Concentration Units: mg/L 

Total Organic Carbon 25 24.6 24.3 98 97 91-109 1.0 20 



Rocky Mountain 
Analytical Laboratory 

Enseco 

January 17, 1989 

James Grube 
City of St. Louis Park 
5005 MInnetonka Blvd. 
St. Louis Park, Minnesota 55416 

Dear Jim: 

Enclosed are the complete data packages for the part-per-tril 1 ion 
,.olynuclear. aromatic hydrocarbon and inorganics analysis for the nine aqueous 
samples received at Rocky Mountain Analytical on December 13, 1988. 

Please call if you have any questions. 

Sincerely, 

//I-W 

{Rebecca Will aims 
Client Service Representative 

RW/av 
Enclosures 

RMAL #003022 

Enbcco Incorporjted 
49^5 Yjrniw Street 
Arcudj. Culorudo 8U0U2 
303/421-6611 Fax-303/431-7171 



Rockv Mouniain 
Aneiviical Laboraion-

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

January 12. 1989 

Enseco - RNAL Project Number 003022 

Introduction 
Nine aqueous samples were received at Rocky Mountain Analytical Laboratory 

on December 13, 1988. The samples were logged in under RMAL project number 
003022. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. All samples were analyzed for part-per-trillion 
(ppt) polynuclear aromatic hydrocarbons (PAH's). 

Internal Ouality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below relative 
to Revision 3 of the QAPP. 

PPT PAH 

Due to the concentration of target compounds in sample 3022-04 in excess 
of the linear range of the calibration curve the sample was analyzed at a 1% 
dilution. All surrogate recoveries were diluted out in the sample. 

Samples 3022-01DUP, DIMS, 02, 03 and 05 showed target compounds out of 
control limits for secondary ion confirmation. In some instances a compound 
that does not meet secondary ion confirmation criteria may still be determined 
to be present in a sample after close inspection of the data by the analyst. 
Supportive data includes mass chromatograms maxima at the same scan for 
primary and secondary ions, as well as discernible quantitation interference 
with the secondary ion. 

Enseco Incorporated 
Yarrow Street 

Areada. C:olorado SUI)()2 
303/421-6hll Pas 503/4)1 7171 



Case Narrative-Enseco-RMAL #3022 
January 12, 1989 
Page Two 

This data package Is In compliance with the terms and conditions of the 
1988 Revision of the QAPP, both technically and for completeness, for other 
than the conditions detailed above. 

Reported by; .• - Date:. 
Audrey Vernlero 
Data Control 

Approved by; y i': <.U• -Date: , •' •' /' 
Rebecca Williams 
Client Service Representative 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 

Lab ID 

003022-
003022-
003022-
003022-
003022-
003022-
003022-
003022-
003022-

Client ID 

0001-SA 
0001-DU 
0001-MS 
0002-0U 
0002-SA 
0003-SA 
0004-SA 
0005-SA 
0006-SA 

Matrix 
Sampled 

Date Time 
Received 
Date 

GAC-SLPIST-121288 AQUEOUS 12 DEC 88 13 DEC 88 
GAC-SLP15TD-121288 AQUEOUS 12 DEC 88 13 DEC 88 
GAC-SLP15MS-121288 AQUEOUS 12 DEC 88 13 DEC 88 
GAC-SLP15FBD-121288 AQUEOUS 12 DEC 88 13 DEC 88 
GAC-SLP15FB-121288 AQUEOUS 12 DEC 88 13 DEC 88 
GAC-SLP15C1-121288 AQUEOUS 12 DEC 88 13 DEC 88 
GAG-SLP15F-121288 AQUEOUS 12 DEC 88 13 DEC 88 
GAC-SLP15C2-121288 AQUEOUS 12 DEC 88 13 DEC 88 
GAC-SLP15C3-121288 AQUEOUS 12 DEC 88 13 DEC 88 

-p cJ,^^) 

P9 - fjlM 

p -



Enseco 

TABLE OF CONTENTS 
CASE: 3022 

PAH 

1. QC Summary Package 00001 
2. Sample Data Package 00008 
3. Standards Data Package 00351 
4. Raw QC Data N/A 
5. Blank Data 00755 
6. Matrix Spike Data 00804 



• l'-', 

PL L'-' 

f • - • " ' I 

C \Ti OF" 'Sr. Ucsu^ 

Qa-*ZD>'> 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

3022-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3022-01 

Lab File ID: S3022X228 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/03/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-
57-

192-
50-

198-
56-

193-
53-

191-
215-

•89-6 
•11-7 
•13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
•12-0 
•52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
•01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
24-2 
•58-7 

•2,3 -Benzof uran 
—2,3-Dihydroindene 
—IH-Indene 
Naphthalene_ 
-Benzo (B) Thiophene_ 
—Quinoline ' 
—IH-Indole 
2-Methylnaphthalene_ 
1-Methylnaphthalene" 
Biphenyl_ 

—Acenaphthy1ene_ 
—Acenaphthene [ 
—Dibenzofuran 
—Fluorene 
Dibenzothiophene_ 

—Phenanthrene 
—Anthracene_ 
—Acridine 
Carbazole 

—Fluoranthene_ 
—Pyrene ^ 
—Benzo (A) Anthracene_ 
—Chrysene_ 
—Benzo(B)Fluoranthene 
—Benzo(K)Fluoranthene 
—7,12-Dimethylbenzanthracene_ 
—Benzo(E)Pyrene 
—Benzo (A) Pyrene_ 
—Perylene_ 
3-Methylcholanthrene 

—Indeno(l,2,3-CD)Pyrene_ 
—Dibenz(A,H)Anthracene_^ 
-Benzo (G, H, I) Pery lene_ 
Dibenz(A,C)Anthracene 

5.1 U 
8.2 
0.8 J 
3.2 J B 
0.9 U 
1.4 U 
2.5 U 
2.3 B 
1.3 J 
4.3 U 
1.3 J 
2.6 
1.0 U 
1.4 
1.1 U 
1.3 B 
1.1 U 
2.9 U 
1.9 U 
0.9 J 
0.9 J 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 u 
1.6 u 
2.8 u 
1.6" u 

FORM I SV-1 1/87 Rev, 



IB 
SEMiyOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

3022-01DUP 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ial) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup; (Y/N) pH: 7.0 

Lab Sample ID: 3022-01DUP 

Lab File ID: S3022X229 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/03/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 6.8 
95-13-6 IH-Indene 0.8 J 
91-20-3 Naphthalene 2.6 J B 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethYlnaphthalene 1.9 B 
90-12-0 1-Methvlnaphthalene 1.1 J 
92-52-4 Biphenyl 4.3 U 

• 208-96-8 Acenaphthylene 1.0 J 
83-32 -9 Acenaphthene 2.0 
132-64-9 Dibenzofuran 0.6 J 
86-73-7 Fluorene 1.0 U 
13 2-65-0 Dibenz othiophene 1.1 U 
85-01-8 Phenanthrene 1.0 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 0.7 J 
129-00-0 Pyrene 1.4 
56-55-3 Benzo (A) Anthracene 2.5 u 

218-01-9 Chrysene 2.8 u 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 
192-97-2 Benzo (E) Pyrene 1.9 u 
50-32-8 Benzo (A) Pyrene 2.3 u 
198-55-0 Perylene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 
193-39-5 IndenoCl, 2,3-CD) Pyrene 2.1 u 
53-70-3 Dibenz fA,H) Anthracene 1.6 u 
191-24-2 Benzo (G.H.I) Perylene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVPLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE MO, 

3022-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SOG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: 3022-02 

Lab File ID: S3022X235 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/03/89 

Dilution Factor; 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 3.9 
95-13-6 IH-Indene 1.8 
91-20-3 Naphthalene 8.4 B 

4565-32-6 Benzo f B) Thioohene 1.1 
91-22-5 Ouinoline 0.8 J 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 6.9 B 
90-12-0 l-Methvlnaphthal ene 4.6 
92-52-4 Biphenvl 1.4 J B 
208-96-8 Acenaphthvlene 0.6 J 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 
86-73-7 Fluorene 1.4 
132-65-0 Dibenzothiophene 0.6 J 
85-01-8 Phenanthr ene 3.3 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.5 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo (E) Pvrene "" 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3 -Methv Icho 1 anthr ene 3.5 U 
193-39-5 Indenod, 2. 3-CD) Pvrene 2.1 U 
5 3 -70-3 Dibenz f A. H) Anthracene 1.6 U 

191-24-2 Benzo(G,H, I) Pervlene 2.8 U 
215-58-7 Dibenz (A, C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVpLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO. 

3022-03 

SDG No.: N/A 

Lab Sample ID: 3022-03 

Lab File ID: S3022X231 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/03/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 10. 
95-13-6 IH-Indene 0.8 J 
91-20-3 Naohthalene 2.0 J B 

4565-32-6 Benzo f B) Thioohene 1.8 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 1.9 B 
90-12-0 1-Methvlnaphthalene 1.2 J 
92-52-4 Biohenvl 2.1 J B 
208-96-8 Acenaohthvl ene 4.4 
83-32 -9 Acenaphthene 8.4 
132-64-9 Dibenzofuran 1.9 
86-73-7 Fluorene 5.5 
132-65-0 Dibenzothiophene 0.8 J 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 
129-00-0 Pvrene 2.3 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 

192-97-2 Benzo (El Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3 -Methvlcho 1 anthrene 3.5 U 

193-39-5 Indenofl, 2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz (A. HI Anthracene 1.6 U 

191-24-2 Benzo(G.H. 11 Pervlene 2.8 U 
215-58-7 Dibenz (A. CI Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3022-04(1%) 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.; 3022 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup; (Y/N) pH: 7.0 

Lab Sample ID: 3022-04(1%) 

Lab File ID: S3022X237 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/04/89 

Dilution Factor: 12.5 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 510. U 
496-11-7 2,3-Dihvdroindene 710. 
95-13-6 IH-Indene 90. U 
91-20-3 Naphthalene 650. U 

4565-32-6 Benzo (B) Thiophene 82. J 
91-2 2-5 Quinoline 140. U 
12 0-7 2 -9 IH-Indole 250. U 
91-57-6 2-Methvlnaphthalene 90. U 
90-12-0 1-Methvlnaphthalene 160. U 
92-52-4 Biphenvl 110. J B 
208-96-8 Acenaphthvl ene 260. 
8 3 -3 2 -9 Acenaphthene 590. 
132-64-9 Dibenzofuran 110. 
86-7 3-7 Fluorene 290. 
132-65-0 Dibenzothiophene 110. U 
85-01-8 Phenanthrene 130. U 
120-12-7 Anthracene 110. U 
260-94-6 Acridine 290. U 
86-74-8 Carbazole 81. J 
206-44-0 Fluoranthene 140. U 
129-00-0 Pvrene 110. J 
56-55-3 Benzo (A) Anthracene 250. U 
218-01-9 Chrvsene 280. U 
205-99-2 Benzo (B) Fluoranthene 250. U 
207-08-9 Benzo (K) Fluoranthene 230. U 
57-97-6 7,12-Dimethylbenzanthracene_ 280. U 
192-97-2 Benzo (E) Pvrene 190. U 
50-32-8 Benzo (A) Pvrene 230. U 
198-55-0 Pervlene 250. U 
56-49-5 3-Methvlcholanthrene 350. u 
193-39-5 Indeno (1.2.3 -CD) Pvrene 210. u 
53-70-3 Dibenz (A, H) Anthracene 160. u 
191-24-2 Benzo(G.H.I) Pervlene 280. u 
215-58-7 Dibenz (A. C) Anthracene 160. u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

3022-05 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3022-05 

Lab File ID: S3022X233 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/03/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

1 271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.1 J 
95-13-6 IH-Indene 1.0 J 
91-20-3 Naphthalene 2.0 J B 

4565-32-6 Benzo f B) Thioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2 -Methy Inaphthal ene 1.6 B 
90-12-0 1-Methvlnaphthalene 1.0 J 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 U 
83-32-9 Acenapht hene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 0.7 J 
13 2 -6 5 -0 Dibenzothiophene 1.1 U 
8 5-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.2 J 
56-55-3 Benzof A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 

192-97-2 BenzofE) Pvrene 1.9 U 
50-32-8 BenzofA) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3 -Methvlchol anthrene 3.5 u 
193-39-5 Indenoa.2.3-CD)Pvrene 2.1 u 
53-70-3 DibenzfA.H^ Anthracene 1.6 u 

191-24-2 BenzofG.H.I) Pervlene 2.8 u 
215-58-7 Dibenz rA. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3022-06 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3022-06 

Lab File ID: S3022X234 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/03/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2 . 3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 4.0 
95-13-6 IH-Indene 0.9 
91-20-3 Naohtha 1 ene 2.2 J B 

4565-32-6 Benzo (B) Thioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 0.6 J 
91-57-6 2 -Met h V1 naphthal ene 1.6 B 
90-12-0 l-Methvlnaphthalene 1.0 J 
92-52-4 Biphenvl 1.3 J B 
208-96-8 Acenaphth v 1 ene 1.4 U 
83-32-9 Acenaphthene 1.6 
132-64-9 Dibenzofuran 1.9 
86-73-7 Fluorene 2.5 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.4 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.1 J B 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 U 
207-08-9 Benzo(K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo (E) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3 -Me thv Icho 1 anthr ene 3.5 U 

193-39-5 Indenoa. 2.3-CDl Pvrene 2.1 U 
53-70-3 Dibenz f A.H) Anthracene 1.6 U 
191-24-2 BenzofG.H. I) Pervlene 2.8 U 
215-58-7 Dibenz (k.C) Anthracene 1.6 U 

FORM I SV-1 1/37 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3022-01MS 
Lab Name; RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3022-0IMS 

Lab File ID: S3022X230 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/03/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271" 
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

-89-6 
-11-7 
-13-6 
-20-3 
-32-6 
•22-5 
-72-9 
•57-6 
•12-0 
•52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
97-2 
32-8 
55-0 
49-5 
39-5 
70-3 
24-2 
58-7 

2,3-Benzofuran 
-2,3-Dihydroindene 
-IH-Indene 
Naphthalene, 
-Benzo (B) Thiophene, 
-Quinoline ' 
IH-Indole 
2-MethyInaphthalene_ 

- 1-MethyInaphthalene" 
•Biphenyl, 
-Acenaphthylene, 
-Acenaphthene ^ 
-Dibenzofuran 
•Fluorene 
Oibenzothiophene, 
-Phenanthrene, 
-Anthracene, 
-Acridine 
Carbazole 
-Fluoranthene, 
-Pyrene, 
-Benzo(A)Anthracene, 
-Chrysene, 
-Benzo(B)Fluoranthene 
-Benzo(K)Fluoranthene 
-7,12-Dimethylbenzanthracene_ 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene 
3-MethyIcholanthrene 
-Indeno(1,2,3-CD)Pyrene 
•Dibenz(A,H)Anthracene 
•Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene 

FORM I SV-l 1/87 Rev. 



2C 
WATER SEMIVOIATILE SURROGATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SDG No. N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3022-01 77 110 55 
2 3022-01DUP 64 80 54 
3 3022-0IMS 83 90 64 
4 3022-02 76 97 66 
5 3022-03 71 87 53 
6 3022-04(1%) D D D 
7 3022-05 68 80 55 
8 3022-06 68 69 40 
9 BLK-01 75 92 67 

51 (NAP) 
52 (FLU) 
53 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page l of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3022-01 

N/A 

COMPOUND 
SPIKE 
ADDED 
(ng/L) 

SAMPLE 
CONCENTRATION 

(ng/L) 

MS 
CONCENTRATION 

(ng/L) 

MS 
% 

REC 

IH-Indene 20 0.8 14. 66 
Naphthalene 20 3.2 18. 74 
Quinolene 20 0.0 19. 95 
2-Methy1naphtha1ene_ 20 2.3 19. 84 
Fluorene 20 1.4 20. 93 
Chrvsene 20 0.0 18. 90 
Benzo(E)Pvrene 20 0.0 6.1 30 

COMMENTS: 

FORM III SV-1 1/37 Rev, 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 3022-01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2.3-Dihvdroindene 8.2 6.8 

cn i
H
 

i 

IH-Indene 0.8 0.8 0 
Naohthalene 3.2 2.6 21 
2-Methylnaphthalene 2.3 1.9 19 
1-Methylnaphthalene 1.3 1.1 17 
Acenaphthvlene 1.3 1.0 26 
Acenaphthene 2.6 2.0 26 
Dibenzofuran 0.0 0.6 * 

Fluorene 1.4 0.0 * 

Phenanthrene 1.3 1.0 26 
Fluoranthene 0.9 0.7 25 
Pvrene 0.9 1.4 115 

COMMENTS: Cannot be calculated. 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOIATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.; N/A SDG No.: N/A 

Lab File ID: S3022X227 Lab Sample ID: BLK-01 

Date Extracted: 12/19/88 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 01/03/89 Time Analyzed: 13:45 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 
=========== ============ =========== ========== 

1 3022-01 3022-01 S3022X228 01/03/89 
2 3022-01DUP 3022-01DUP . S3022X229 01/03/89 
3 3022-01MS 3022-01MS S3022X230 01/03/89 
4 3022-02 3022-02 S3022X235 01/03/89 
5 3022-03 3022-03 S3022X231 01/03/89 
6 3022-04(1%) 3022-04(1%) S3022X237 01/04/89 
7 3022-05 3022-05 S3022X233 01/03/89 
8 3022-06 3022-06 S3022X234 01/03/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3022 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/nl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO, 

ELK-01 

SDG No.: N/A 

Lab Sample ID: BLK-01 

Lab File ID: S3022X227 

Date Received: 12/13/88 

Date Extracted: 12/19/88 

Date Analyzed: 01/03/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 2.5 J 

4565-32-6 Benzo f B1 Thioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaohthalene 1.6 
90-12-0 1-Methvlnaohthalene 1.6 U 
92-52-4 Biphenvl 0.8 J 
208-96-8 Acenaphthvlene 1.4 U 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0- Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.1 J 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.4 U 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrysene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo tE) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3 -Methyl cho 1 an thr ene 3.5 U 

193-39-5 Indenofl.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz f A. H) Anthracene 1.6 u 

191-24-2 Benzo (G.H. I ̂ Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3022 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX226 01/03/89 12:17 
BLK-01 S3022X227 01/03/89 13:45 
3022-01 S3022X228 01/03/89 14:59 
3022-01DUP S3022X229 01/03/89 15:48 
3022-01MS S3022X230 01/03/89 16:37 
3022-03 S3022'X231 01/03/89 17:26 
3022-05 S3022X233 01/03/89 19:05 
3022-06 S3022X234 01/03/89 19:54 
3022-02 S3022X235 01/03/89 20:43 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3022 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
3022-04(1%) 

STDX236 
S3022X237 

01/04/89 
01/04/89 

09:43 
11:41 

FORM V 1/87 Rev. 



Rocky Mountain 
Analytical Laboratoiy 

January 6, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the six aqueous samples received at Rocky 
Mountain Analytical Laboratory on December 13, 1988. 

Enclosed are the TOG analyses for RMAL #3022-01 and 03 thru 06. 

If you have any questions the Client Service Representative assigned to 
this project is Rebecca Williams. 

Sinc^ely, 

R^ona Power 
Data Control 

Enclosures 

cc: Rebecca Williams, Client Service Rep. 

RMAL #3022 

Enscco Incotporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



^ —'=^^Enseco 
Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample Description. Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix). Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data ta|)le includes sample identification information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Quality Control Results 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. These QC checks 
include analysis of blanks, laboratory control samples (LCS) and surrogate 
control samples. Results from these analyses are presented along with the 
control limits. 



^Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003022-0001-SA GAC-SLP15T-121288 AQUEOUS 12 DEC 88 13 DEC 88 
003022-0001-DU GAC-SLP15TD-121288 AQUEOUS 12 DEC 88 13 DEC 88 
003022-0001-MS GAC-SLP15MS-121288 AQUEOUS 12 DEC 88 13 DEC 88 
003022-0002-DU GAC-SLP15FBD-121288 AQUEOUS 12 DEC 88 13 DEC 88 
003022-0002-SA GAC-SLP15FB-121288 AQUEOUS 12 DEC 88 13 DEC 88 
003022-0003-SA GAC-SLP15C1-121288 AQUEOUS 12 DEC 88 13 DEC 88 
003022-0004-SA GAC-SLP15F-121288 AQUEOUS 12 DEC 88 13 DEC 88 
003022-0005-SA GAC-SLP15C2-121288 AQUEOUS 12 DEC 88 13 DEC 88 
003022-0006-SA GAC-SLP15C3-121288 AQUEOUS 12 DEC 88 13 DEC 88 



General Inorganics 
^Enseoo 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLP15T-121288 
003022-0001-SA Enseco ID: 1023931 
AQUEOUS Sampled: 12 DEC 88 
13 DEC 88 Prepared: NA 

Received: 13 DEC 88 
Analyzed: NA 

Total Organic Carbon 

Result 

0.8 

Units 

mg/L 

Reporting Analytical 
Limit Method 

0.1 415.1 

Analyzed 
Date 

31 DEC 88 

ND»Not Detected 
NA"Not Applicable 

Reported By: Kurt 111 Approved By: Dee Kettula 

The cover letter is an integral part of this report. 
Rev 230787 



^Enseoo 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15C1-121288 
Lab ID: 003022-0003-SA Enseco ID: 1023936 
Matrix: AQUEOUS Sampled: 12 DEC 88 Received: 13 DEC 88 
Authorized: 13 DEC 88 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.4 mg/L 0.1 415.1 31 DEC 88 

, 4 

ND=Not Detected 
NA»Not Applicable 

Reported By: Kurt 111 Approved By: Dee Kettula 

The cover letter is an integral part of this report. 
Rev 230787 



General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15F-121288 
Lab ID: 003022-0004-SA Enseco ID: 1023937 
Matrix: AQUEOUS Sampled: 12 DEC 88 Received: 13 DEC 88 
Authorized: 13 DEC 88 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.9 mg/L 0.1 415.1 31 DEC 88 

ND^Not Detected 
NA»Not Applicable 

Reported By: Kurt 111 Approved By: Dee Kettula 

The cover letter is an integral part of this report. 
Rev 230787 



^Enseoo 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15C2-121288 
Lab ID: 003022-0005-SA Enseco ID: 1023938 
Matrix: AQUEOUS Sampled: 12 DEC 88 Received: 13 DEC 88 
Authorized: 13 DEC 88 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 0.7 mg/L 0.1 415.1 31 DEC 88 

. / 

ND«Not Detected 
NA-Not Applicable 

Reported By: Kurt 111 Approved By: Dee Kettula 

The cover letter is an integral part of this report. 
Rev 230787 



General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLP15C3-121288 
003022-0006-SA Enseco ID: 1023939 
AQUEOUS Sampled: 12 DEC 88 
13 DEC 88 Prepared: NA 

Received: 13 DEC 88 
Analyzed: NA 

Total Organic Carbon 

Result 

1.3 

Units 

mg/L 

Reporting Analytical 
.imit Method 

0.1 415.1 

Analyzed 
Date 

31 DEC 88 

. / 

ND=Not Detected 
NA»Not Applicable 

Reported By: Kurt 111 Approved By: Dee Kettula 

The cover letter is an integral part of this report. 
30T" Rev 230787 



^Enseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number QC Matrix Test 

QC Lot Number 
LCS 

003022-0001-SA 
003022-0003-SA 
003022-0004-SA 
003022-0005-SA 
003022-0006-SA 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

TOC-A 
TOC-A 
TOC-A 
TOC-A 
TOC-A 

881231A 
881231A 
881231A 
881231A 
881231A 



LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration Accuracy(%) Precision(RPD) 

Spiked Measured LCSl LCS2 Limits LCS Limits 
LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 881231A 
Concentration Units: 

Total Organic Carbon 

mg/L 

25 24.7 24.6 99 98 91-109 1.0 20 



Rocky Mountain 
Analytical Laboratory 

January 24, 1989 

Jim Grube 
City of St. Louis Park 
5005 Minnetonka 
St. Louis Park MO 80002 

Dear Jim: 

Enclosed is the report for one aqueous sample received at Rocky Mountain 
Analytical Laboratory on December 28, 1988. 

RMAL samples 3180-03 and 04 were cancelled as per client request. 

This data package is in compliance with the terms and conditions of the 
1988 Revision of the QAPP, both technically and for completeness, for other 
than the conditions detailed above. 

If you have any questions the Client Service Representative assigned to 
this project is Rebecca Williams. 

Sincerely, 

Qi J • 
Tracy Gis^son 
Data Control Supervisor 

Enclosures 

cc: Rebecca Williams, Client Service Rep. 

RMAL #003180 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



— ^EnsecD 
Discussion 

This report contains results and supporting quality control and sample 
Identification Information associated with analyses performed on this project. 
The results and supporting Information are contained In tables following this 
section, arranged In the following order: 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed In accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample Description Information 

The Sample Description Information lists all of the samples received In 
this project together with the Internal laboratory Identification number 
assigned for each sample. Each project received at Enseco - RMAL Is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory Identification number Is a combination of the 
six digit project code and the sample sequence number. 

Also given In the Sample Description Information Is the Sample Type 
(matrix). Date of Sampling (If known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented In data tables. 
Each data table Includes sample identification Information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured In each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
I.e. no correction Is made for moisture content. 

Quality Control Results 

As documented In more detail In Enseco's QAPP, various Internal quality 
control checks are performed to assure that the laboratory was In control 
during the time that samples on this project were analyzed. These QC checks 
Include analysis of blanks, laboratory control samples (LCS) and surrogate 
control samples. Results from these analyses are presented along with the 
control limits. 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003180-0001-SA IGV-W105FB-122788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0001-DU IGV-W105FBD-122788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0002-SA GAC-SLP15C1-122788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0005-SA IGV-W105-I22788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0005-DU IGV-W105D-I22788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0005-MS IGV-W105MS-122788 AQUEOUS 27 DEC 88 28 DEC 88 



General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15C1-122788 
Lab ID: 003180-0002-SA Enseco ID: 1025165 
Matrix: AQUEOUS Sampled: 27 DEC 88 Received: 28 DEC 88 
Authorized: 28 DEC 88 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.3 mg/L 0.1 415.1 04 JAN 89 

ND^Not Detected 
NA°Not Applicable 

Reported By: Roxanne Sullivan Approved By: Dee Kettula 

The cover letter is an integral part of this report. 
Rev 230787 



^EnsecD 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix Test LCS 

003180-0002-SA AQUEOUS TOC-A 890104A 



^Enseoo 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration Accuracy(%) Precision(RPD) 

Spiked Measured LCSl LCS2 Limits LCS Limits 
LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 890104A 
Concentration Units: 

Total Organic Carbon 

mg/L 

25 24.8 24.0 99 96 91-109 3.1 20 



Rocky Mountain 
Analvlical Laboraiorv 

Enseco 
CASE NARRATIVE 

FOR 

City of ST. Louis Park 

January 26, 1989 

Enseco - RMAL Project Number 003180 

Introduction 
Eight aqueous samples were received at Rocky Mountain Analytical 

Laboratory on December 28, 1988. As requested per Jim Grube on January 6, 
1989 all tests for samples GAC-SLP15C2-122788 and GAC-SLP15C3-122788 were 
cancelled. The remaining six samples were logged in under RMAL project number 
003180. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. 

Internal Ouality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below relative 
to Revision 3 of the QAPP. 

PPT PAH 

Due to concentrations of target compounds in sample 3180-05, 05DUP and 
05MS in excess of the linear range of the calibration curve, the samples were 
analyzed at 1% dilutions. Due to the dilutions performed on the above samples, 
the surrogate recoveries could not be calculated. 
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Sample 3180-01 showed target compounds out of control limits for secondary 
ion confirmation. In some instances a compound that does not meet secondary 
ion confirmation criteria may still be determined to be present in a sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as quantitation interference with the secondary ion. 

This data package is in compliance with the terms and conditions of the 
1988 Revision of the QAPP, both technically and for completeness, for other 
than the conditions detailed above. 

Reported by: djLUU. 
Audrey /wernlero 
Data C(introl 

Date: 

Approved by: //. • ., 
Rebecca Williams 
Client Service Representative 

Date: 
S ' 



Lab ID 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Client ID Matrix 

Enseco 

Sampled 
Date Time 

Received 
Date 

003180-0001-SA IGV-W105FB-122788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0001-DU IGV-U105FBD-122788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0002-SA GAC-SLP15C1-122788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0005-SA IGV-W105-122788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0005-DU IGV-U105D-122788 AQUEOUS 27 DEC 88 28 DEC 88 
003180-0005-MS IGV-W105MS-122788 AQUEOUS 27 DEC 88 28 DEC 88 
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SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

^Enseoo 

Lab ID Client ID 

003180-0001-SA IGV-W105FB-122788 
003180-0001-DU IGV-W105FBD-122788 
003180-0002-SA GAC-SLP15C1-122788 
003180-0005-SA IGV-W105-122788 
003180-0005-DU IGV-W105D-122788 
003180-0005-MS IGV-W105MS-122788 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled 
Date Time 

27 DEC 88 
27 DEC 88 
27 DEC 88 
27 DEC 88 
27 DEC 88 
27 DEC 88 

Received 
Date 

28 DEC 88 
28 DEC 88 
28 DEC 88 
28 DEC 88 
28 DEC 88 
28 DEC 88 





IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3180-01 
Lab Name: RHAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.: N/A 

(g/ml) ML 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3180-01 

Lab File ID: S3180X244 

Date Received: 12/28/88 

Date Extracted: 12/29/88 

Date Analyzed: 01/04/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 
496-11-7 2,3-Dihvdroindene 
95-13-6 IH-Indene 
91-20-3 Naohthalene 

4565-32-6 Benzo(B)Thiophene 
91-22-5 Quinoline 
120-72-9 IH-Indole 
91-57-6 2-MethYlnaphthalene 
90-12-0 l-Methylnaphthalene 
92-52-4 Biphenyl 
208-96-8 Acenaphthvlene 
83-32-9 Acenaphthene 
132-64-9 Dibenzofuran 
86-73-7 Fluorene 
132-65-0 Dibenzothiophene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
260-94-6 Acridine 
86-74-8 Carbazole 
206-44-0 Fluoranthene 
129-00-0 Pvrene 
56-55-3 Benzo(A)Anthracene 
218-01-9 Chrvsene 
205-99-2 BenzofBlFluoranthene 
207-08-9 Benzo(K)Fluoranthene 
57-97-6 7,12-Dimethylbenzanthracene_ 
192-97-2 BenzofE)Pvrene 
50-32-8 Benzo(A)Pvrene 

198-55-0 Pervlene 
56-49-5 3-Methvlcholanthrene 
193-39-5 Indeno(1,2.3-CD)Pvrene 
53-70-3 Dibenz(A,H)Anthracene 
191-24-2 Benzo(G.H,11Pervlene 
215-58-7 Dibenz(A,C)Anthracene 

5.1 U 
2.0 B 
2.7 B 

12. B 
0.6 J 
0.8 J 
2.5 U 
7.2 B 
4.9 B 
1.6 J 
1.5 
0.9 J 
1.0 U 
1.9 
1.1 U 
6.5 1 
1.1 U 
2.9 u 
1.9 u 
3.0 
3.4 
2.5 u 
0.7 J 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

B 

B 

FORM I SV-1 1/S7 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3180-02 
Lab Name: RHAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.:'N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: 3180-02 

Lab File ID: S3180X251 

Date Received: 12/28/88 

Date Extracted: 12/29/88 

Date Analyzed: 01/06/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 2.9 B 
95-13-6 IH-Indene 2.6 B 
91-20-3 Naphthalene 6.8 B 

4565-32-6 Benzo (B) Thiophene 1.1 
91-22- 5 Quinol ine 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 3.7 B 
90-12-0 1 -Me thy Inaphthal ene 2.4 B 
92-52-4 Biphenyl 0.7 J 
208-96-8 Acenaphthylene 1.5 
8 3 -3 2 -9 Acenaphthene 1.6 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.1 
13 2-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.5 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44 -0 Fluoranthene 0.8 J 
129-00-0 Pyrene 1.4 U 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrysene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 
192-97-2 Benzo (E) pyrene 1.9 U 
50-32-8 Benzo (A) Pyrene 2.3 U 
198-55-0 Perylene 2.5 U 
56-49-5 3-Methylcholanthrene 3.5 U 
193-39-5 Indenod, 2,3-CD) Pyrene 2.1 U 
53-70-3 Dibenz (A, H) Anthracene 1.6 U 
191-24-2 BenzofG.H.I) Per/lene 2.3 U 
215-58-7 Dibenz d. CI Anthracene 1.6 U 

FORM I SV-l 1/37 Rev. 



IB EPA SAMPLE NO. 

3180-05(1%) 
SEMIVOLLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3180-05(1%) 

Lab File ID: S3180X248 

Date Received: 12/28/88 

Date Extracted: 12/29/88 

Date Analyzed: 01/06/89 

Dilution Factor: 12.5 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 510. U 
496-11-7 2,3-Dihydroindene 350. B 
95-13-6 IH-Indene 300. B 
91-20-3 Naphthalene 470. J B 

4565-32-6 Benzo (B) Thiophene 150. 
91-22-5 Quinoline 140. U 
120-72-9 IH-Indole 250. U 
91-57-6 2-Methvlnaphthalene 80. J B 
90-12-0 l-Methylnaphthalene 200. B 
92-52-4 Biphenyl 430. U 
208-96-8 Acenaphthylene 81. J 
83-3 2-9 Acenaphthene 170. 
132-64-9 Dibenzofuran 100. u 
86-73-7 Fluorene 100. u 
132-65-0 Dibenzothiophene 110. u 
85-01-8 Phenanthrene 190. B 
120-12-7 Anthracene 110. u 
260-94-6 Acridine 290. u 
86-74-8 Carbazole 190. u 
206-44-0 Fluoranthene 130. J 
129-00-0 Pyrene 140. B 
56-55-3 Benzo (A) Anthracene 250. u 
218-01-9 Chrysene 280. u 
205-99-2 Benzo (B) Fluoranthene 250. u 
207-08-9 Benzo (K) Fluoranthene 230. u 
57-97-6 7,12-Dimethylbenzanthracene_ 280. u 
192-97-2 Benzo (E) Pyrene 190. u 
50-32-8 Benzo (A) Pyrene 230. u 
198-55-0 Perylene 250. u 
56-49-5 3-Methylcholanthrene 350. u 
193-39-5 Indeno (1.2. 3-CD) Pyrene 210. u 
53-70-3 Dibenz (A. H) Anthracene 160. u 
191-24-2 Benzo (G.H.I) Perylene 280. u 
215-58-7 Dibenz (A. C) Anthracene 160. u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.: N/A 

3180-05DUP(1%) 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3180-05DUP(1%) 

Lab File ID: S3180X250 

Date Received: 12/28/88 

Date Extracted: 12/29/88 

Date Analyzed: 01/06/89 

Dilution Factor: 12.5 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
196-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
•64-9 
-73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
97-2 
•32-8 
•55-0 
•49-5 
•39-5 
70-3 
24-2 
•58-7 

2,3-Benzofuran 
-2,3-Dihydroindene_ 
-IH-Indene 
Naphthalene_ 
-Benzo(B)Thiophene_ 
-Quinoline 
-IH-Indole 
-2-Methylnaphthalene_ 
-1-Methylnaphthalene~ 
•Biphenyl_ 
-Acenaphthylene_ 
-Acenaphthene 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene 
-Anthracene 
-Acridine 
Carbazole 
-Fluoranthene_ 
•Pyrene_ 
-Benzo(A)Anthracene_ 
-Chrysene ^ 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
7,12-Dimethylbenzanthracene_ 
Benzo(E)Pyrene 
Benzo(A)Pyrene 
Perylene 
3-Methylcholanthrene 
Indeno(1,2,3-CD)Pyrene 
Dibenz(A,H)Anthracene 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene 

510. U 
390. B 
350. B 
530. J B 
200. 
140. U 
250. U 
90. U 

230. B 
430. U 
83. J 

190. 
100. 
81. J 

110. U 
210. B 
110. U 
290. U 
190. U 
130. J 
120. J B 
250. U 
280. U 
250. U 
230. U 
280. U 
190. U 
230. U 
250. U 
350. U 
210. U 
160. u 
280. u 
160. u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3180-05MS(1%) 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3180-05MS(1%) 

Lab File ID: S3180X249 

Date Received: 12/28/88 

Date Extracted: 12/29/88 

Date Analyzed: 01/06/89 

Dilution Factor: 12.5 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2 , 3-Benzofuran 510. U 
496-11-7 2, 3-Dihydroindene 450. B 
95-13-6 IH-Indene 370. B 
91-20-3 Naphthalene 580. J B 

4565-32-6 Benzo (B) Thiophene 220. 
91-22-5 Quinoline 140. U 
120-72-9 IH-Indole 250. U 
91-57-6 2-Methylnaphthalene 78. J B 
90-12-0 1-Methylnaphthalene 270. B 
92-52-4 Biphenyl 430. U 
208-96-8 Acenaphthylene 91. J 
83-32 -9 Acenaphthene 220. 
132-64-9 Dibenzofuran 100. 
86-73-7 Fluorene 110. 
132-65-0 Dibenzothiophene 110. U 
85-01-8 Phenanthrene 240. B 
120-12-7 Anthracene 110. U 
260-94-6 Acridine 290. U 
86-74-8 Carbazole 190. U 
206-44-0 Fluoranthene 160. 
129-00-0 Pyrene 140. B 
56-55-3 Benzo (A) Anthracene 250. U 
218-01-9 Chrysene 280. U 
205-99-2 Benzo(B) Fluoranthene 250. U 
207-08-9 Benzo (K) Fluoranthene 230. U 
57-97-6 7,12-Dimethylbenzanthracene_ 280. U 
192-97-2 Benzo (E) Pyrene 190. U 
50-32-8 Benzo (A) Pyrene 230. U 
198-55-0 Perylene 250. U 
56-49-5 3-Methylcholanthrene 350. U 

193-39-5 Indenod, 2, 3-CD) Pyrene 210. U 
53-70-3 Dibenz (A, H) Anthracene 160. U 
191-24-2 BenzofG.H. I) Perylene 280. U 
215-58-7 Dibenz f A, C) Anthracene 160. U 

FORM I SV-1 1/37 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Kame: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3180-01 58 134 78 
2 3180-02 69 70 55 
3 3180-05(1%) D D D 
4 3180-05DUP(1%) D D D 
5 3180-05MS(1%) 0 D D 

BLK-01 67 83 66 

51 (NAP) = D8-NAPHTHALENE 
52 ,(FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Colxmn to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3180-05(1%) 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 
==================== ====== ============= ============= 

IH-Indene 20 300. 370. * 
Naphthalene 20 470. 580. * 

Quinolene 20 ND ND * 
2-MethyInaphthalene_ 20 80. 78. * 

Fluorene 20 ND 110. * 
Chrysene 20 ND ND * 
Benzo(E)Pyrene 20 ND ND * 

COMMENTS: Spiked compounds are diluted out. 
could not be calculated. 

Percent recovery 

FORM III SV-1 1/87 Rev, 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.: N/A 

EPA Sample No.: 3180-05(1%) 

COMPOUND 
SAMPLE 

CONCENTRATION 
(ng/L) 

DUPLICATE 
CONCENTRATION 

(ng/L) % RPD 

2,3-Dihydroindene 350. 390. 11 
IH-Indene 300. 350. 15 
Naphthalene 470. 530. 12 
Benzo(B)Thiophene 150. 200. 28 
1-Methylnaphthalene 200. 230. 14 
Acenaphthene 170. 190. 11 
Phenanthrene 190. 210. 10 
Fluoranthene 130. 130. 0 
Pyrene 140. 120. 15 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3180X243 Lab Sample ID: BLK-01 

Date Extracted: 12/29/88 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 01/04/89 Time Analyzed: 17:19 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 
=============== ================= 35SSS=SS=:== 

1 3180-01 3180-01 S3180X244 01/04/89 
2 3180-02 3180-02 S3180X251 01/06/89 
3- 3180-05(1%) 3180-05(1%) S3180X248 01/06/89 
4 3180-05DUP(1%) 3180-05DUP(1%) S3180X250 01/06/89 
5 3180-05MS(1%) 3180-05MS(1%) S3180X249 01/06/89 

COMMENTS: 

page l of l FORM IV SV 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3180 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/nl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: BLK-01 

Lab File ID: S3180X243 

Date Received: 12/28/88 

Date Extracted: 12/29/88 

Date Analyzed: 01/04/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 1.1 J 
95-13-6 IH-Indene 1.7 
91-20-3 Naphthalene 5.2 J 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaohthalene 3.1 
90-12-0 1-Methylnaphthalene 1.8 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaphthylene 1.4 U 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.7. 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.3 J 
56-55-3 Benzo (A) Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 0 
192-97-2 Benzo (E) Pvrene 1.9 u 
50-32-8 Benzo TA) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3 -Me thvl cho 1 an t hr ene 3.5 u 
193-39-5 Indenofl, 2,3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A. H) Anthracene 1.6 u 
191-24-2 Benzo rG.H. I ̂ Pervlene 2.8 u 
215-58-7 Dibenz r A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOZATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3180 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX236 01/04/89 09:43 
BLK-01 S3180X243 01/04/89 17:19 
3180-01 S3180X244 01/04/89 18:08 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/HS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3180 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX247 01/06/89 09:26 
3180-05(1%) S3180X248 01/06/89 11:12 
3180-05MS(1%) S3180X249 01/06/89 12:20 
3180-05DUP(1%) S3180X250 01/06/89 13:13 
3180-02 S3180X251 01/06/89 14:16 

FORM V 1/87 Rev. 



Rocky Mountain 
Analvtical Laboratory 

Enseco 

February 10, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the three aqueous samples received at Rocky 
Mountain Analytical Laboratory on January 10, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Client Service Representative assigned to 
this project is Rebecca Williams. 

Si^rely, 

R^ona Power 
Data Control 

Enclosures 

cc: Rebecca Williams, Client Service Rep. 

RMAL #3278 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax. 303/431-7171 



Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Quality Control Results 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. These QC checks 
include analysis of blanks, laboratory control samples (ICS) and surrogate 
control samples. Results from these analyses are presented along with the 
"control limits. 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID 

003278-0001-SA 
003278-0002-SA 
003278-0003-SA 

Client ID 

GAC-SLP15C2T0C-010989 
GAC-SLPI5FTOC-010989 
GAC-SLP15C1T0C-010989 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled 
Date Time 

09 JAN 89 
09 JAN 89 
09 JAN 89 

13:30 
13:30 
13:30 

Received 
Date 

10 JAN 89 
10 JAN 89 
10 JAN 89 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15C2TOC-010989 
Lab ID: 003278-0001-SA Enseco ID: 1025786 
Matrix: AQUEOUS Sampled: 09 JAN 89 Received: 10 JAN 89 
Authorized: 10 JAN 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 0.9 mg/L 0.1 415.1 18 JAN 89 

ND°Not Detected 
NA-Not Applicable 

Reported By: Roxanne Sullivan Approved By: Toni Lusk 

in int( 
Rev 2: 

The cover letter is an integral part of this report. 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15FTOC-010989 
Lab ID: 003278-0002-SA Enseco ID: 1025787 
Matrix: AQUEOUS Sampled: 09 JAN 89 Received: 10 JAN 89 
Authorized: 10 JAN 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.7 mg/L 0.1 415.1 18 JAN 89 

ND-Not Detected 
NAoNot Applicable 

Reported By: Roxanne Sullivan Approved By: Toni Lusk 

in intet 
Rev 23( 

The cover letter is an integral part of this report. 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15C1T0C-010989 
Lab ID: 003278-0003-SA Enseco ID: 1025788 
Matrix: AQUEOUS Sampled: 09 JAN 89 Received: 10 JAN 89 
Authorized: 10 JAN 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.4 mg/L 0.1 415.1 18 JAN 89 

ND«Not Detected 
NA^Not Applicable 

Reported By: Roxanne Sullivan Approved By: Toni Lusk 

in ir 
Rev 

The cover letter is an report. 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number QC Matrix Test 

003278-0001-SA 
003278-0002-SA 
003278-0003-SA 

AQUEOUS 
AQUEOUS 
AQUEOUS 

TOC-A 
TOC-A 
TOC-A 

Enseco 

QC Lot Number 
LCS 

890118A 
890I18A 
890118A 



Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy(%) Precision(RPD) 
Analyte Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 8901ISA 
Concentration Units: mg/L 

Total Organic Carbon 25 24.9 24.6 100 98 91-109 2.0 20 



Rocky Mountain 
Analytical Laboratory 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

February 10, 1989 

Enseco - RMAL Project Number 003278 

Introduction 
Three aqueous samples were received at Rocky Mountain Analytical 

Laboratory on January 10, 1988. The samples were logged in under RMAL project 
number 003278. A cross reference associating the RMAL sample numbers to 
actual field sample numbers is included. All samples were analyzed for medium 
level part-per-trillion (PPT) polynuclear aromatic hydrocarbons (PAH's). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

Due to an an interference in the matrix of sample 3278-03, the recovery of 
DB-Naphthalene is outside of control limits The presence of this interference 
has been confirmed by evaluating chromatographic peak shapes and ion 
intensities of the surrogate. Since this interference is specific to the 
surrogate, it has not affected the quantitation of target compounds. 

_ Samples 3278-01 and 0? showed target compounds that do rot meet secondary 
ion confirmation. In some instances a compound that does"hot meet secondary 
-fen LuiiriiiiidLiuii Li'tteria may still be determined to be present in a sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with an asterisk (*) on the data sheets (FORM I). 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax. 303/431-7171 



Case Narrative - RMAL #003278 
February 10, 1988 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; Date; iZ/•' C /'i''"/ 
Tracy Giroerson rracyj^^t 
Data Octroi Supervisor 

Approved by: A. Date: 
Rebecca Williams 
Client Service Representative 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID 

003278-0001-SA 
003278-0002-SA 
003278-0003-SA 

Client ID 

GAC-SLP15C2-010989 
GAC-SLP15F-010989 
GAC-SLP15C1-010989 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:30 10 JAN 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3278-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 3278-01 

Lab File ID: S3278X274 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/17/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2, 3-Benzofuran 408. U 
496-11-7 2, 3-Dihydroindene 112. U 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene " 470. J * , 

4565-32-6 Benzo (B) Thiophene 72. U 
91-22-5 Quinoline 112. U 
12 0-72-9 IH-Indole 200. U 
91-57-6 2 -Methvlnaphthalene 72. U 
90-12-0 l-Methylnaphthalene 128. U 
92-52-4 Biphenyl 344. U 
208-96-8 Acenaphthylene 112. U 
83-32 -9 Acenaphthene 104. U 
132-64-9 Dibenzofuran 80. U 
86-73-7 Fluorene 80. U 
132-65-0 Dibenzothiophene 88. U 
85-01-8 Phenanthrene 104. U 
120-12-7 Anthracene 88. U 
260-94-6 Acridine 232. U 
86-74-8 Carbazole 152. U 
206-44-0 Fluoranthene 112. U 
129-00-0 Pyrene 112. U 
56-55-3 Benzo (A) Anthracene 200. U 

218-01-9 Chrysene 224. u 
205-99-2 Benzo (B) Fluoranthene 200. u 
207-08-9 Benzo (K) Fluoranthene 184. u 
57-97-6 7,12-Dimethylbenzanthracene_ 224. u 

192-97-2 Benzo (E) Pyrene 152. u 
50-32-8 Benzo (A) Pyrene 184. u 
198-55-0 Perylene 200. u 
56-49-5 3 -Methy Ichol anthr ene 280. u 
193-39-5 Indeno (1,2,3-CD) Pyrene 168. u 
53-70-3 Dibenz (A, H) Anthracene 128. u 
191-24-2 Benzo(G. H.I) Perylene 224. u 
215-58-7 Dibenz (A, C) Anthracene 128. u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

3278-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3278-02 

Lab File ID: S3278X275 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/17/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 408. U 
496-11-7 2,3-Dihydroindene - ri'bo. 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene 240. J 

4565-32-6 Benzo (B) Thiophene - 300.^ 
91-22-5 Quinoline 112. u 
120-72-9 IH-Indole 200. u 
91-57-6 2-Methyl naphthalene 72. u 
90-12-0 1-Methylnaphthalene 128. u 
92-52-4 Biphenyl 220: J 
208-96-8 Acenaphthylene 540. 
83-32 -9 Acenaphthene 980. 
132-64-9 Dibenzofuran ; 180. 
86-73 -7 Fluorene 660. 
132-65-0 Dibenzothiophene 88. u 
85-01-8 Phenanthrene 104. u 
120-12-7 Anthracene 88. u 
260-94-6 Acridine 232. u 
86-74-8 Carbazole 152. u 
206-44-0 Fluoranthene 112. u 
129-00-0 Pyrene •'"140. * 

56-55-3 Benzo (A) Anthracene 200. u 
218-01-9 Chrysene 224. u 
205-99-2 Benzo (B) Fluoranthene 200. u 
207-08-9 Benzo (K) Fluoranthene 184. u 
57-97-6 7,12-Dimethylbenzanthracene_ 224. u 

192-97-2 Benzo fE) Pyrene 152. u 
50-32-8 Benzo ̂A) Pyrene 184. u 

198-55-0 Perylene 200. u 
56-49-5 3 -Me thy 1 cho 1 anthrene 280. u 

193-39-5 Indeno (1.2.3-CD) Pyrene 168. u 
53-70-3 Dibenz (A, H) Anthracene 128. u 

191-24-2 Benzo (G.H.I) Perylene 224. u 
215-58-7 Dibenz (A. C) Anthracene 128. u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

327«-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 3278-03 

Lab File ID: S3278X288 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 408. U 
496-11-7 2,3-Dihvdroindene 112. U 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene 520. U 

4565-32-6 Benzo (B) Thiophene 72. U 
91-22-5 Quinoline 112. U 
120-72-9 IH-Indole 200. U 
91-57-6 2-Methvlnaphthalene 72. U 
90-12-0 1-Methvlnaphthalene 128. U 
92-52-4 Biphenvl 344. U 
208-96-8 Acenaphthv 1 ene 112. U 
83-32-9 Acenaphthene 104. U 
132-64-9 Dibenzofuran 80. U 
86-73-7 Fluorene 80. U 
132-65-0 Dibenzothiophene 88. U 
85-01-8 Phenanthrene 104. U 
120-12-7 Anthracene 88. U 
260-94-6 Acridine 232. U 
86-74-8 Carbazole 152. U 
206-44-0 Fluoranthene 112. u 
129-00-0 Pyrene 112. u 
56-55-3 Benzo (A) Anthracene 200. u 
218-01-9 Chrvsene 224. u 
205-99-2 Benzo fB) Fluoranthene 200. u 
207-08-9 Benzo fK) Fluoranthene 184. u 
57-97-6 7,12-Dimethylbenzanthracene_ 224. u 
192-97-2 Benzo (E) Pyrene 152. u 
50-32-8 Benzof A) Pyrene 184. u 
198-55-0 Perylene 200. u 
56-49-5 3-Methylcholanthrene 280. u 
193-39-5 Indeno f 1.2 . 3-CD) Pyrene 163. u 
53-70-3 ^ Dibenz (A, H) Anthracene 128. u 
191-24-2 BenzofG.H.I) Pervlene 224. u 
215-58-7 Dibenz f A. C) Anthracene 128. u 

FORM I SV-1 1/: Rev 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3278-01 98 134 102 
2 3278-02 108 143 103 
3 3278-03 116 * 137 118 
4 BLK-01 100 121 113 

51 (NAP) 
52 (FLU) 
53 (CHR) 

DB-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

0 Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
- SLMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3284X292 Lab Sample ID: BLK-01 

Date Extracted: 01/11/89 Extraction: (SepF/Cont/Sonc) SERF 

Date Analyzed: 01/20/89 Time Analyzed: 13:06 

Matrix: (soil/water) WATER Level: (low/med) MED 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
3.AMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 3278-01 3278-01 S3278X274 01/17/89 
2 3278-02 3278-02 S3278X275 01/17/89 
3 3278-03 3278-03 S3278X288 01/18/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

ELK-01 
Lab Name; RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-01 

Lab File ID: S3284X292 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/20/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-
95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-
86-

206-
129-
56-

218-
205-
207-
57-

192-
50-

198-
56-

193-
53-

191-
215-

89-6-
11-7-
13-6-
20-3-
32-6-
22-5-
72-9-
57-6-
12-0-
52-4-
96-8-
32-9-
64-9-
73-7-
65-0-
01-8-
12-7-
94-6-
74-8-
44-0-
00-0-
55-3-
01-9-
99-2-
08-9-
97-6-
97-2-
32-8-
55-0-
49-5-
39-5-
70-3-
24-2-
58-7-

•2,3-Benzofurari 408. U 
•2,3-Dihvdroindene 112. U 
IH-Indene 72. U 
Naphthalene 520. U 
Benzo(B)Thiophene 72. U 
•Quinoline 112. U 
IH-Indole 200. U 
•2-Methylnaphthalene 72. U 
•1-Methylnaphthalene 128. U 
Biphenvl 344. U 
•Acenaphthylene 112. U 
•Acenaphthene 104. U 
Dibenzofuran 80. U 
•Fluorene 80. U 
-Dibenzothiophene 88. U 
•Phenanthrene 104. U 
•Anthracene 88. U 
•Acridine 232. u 
•Carbazole 152. u 
•Fluoranthene 112. u 
•Pyrene 112. u 
•Benzo(A)Anthracene 200. u 
•Chrysene 224. u 
•Benzo(B)Fluoranthene 200. u 
•Benzo(K)Fluoranthene 184. u 
•7,12-Dimethylbenzanthracene_ 224. u 
•Benzo(E)Pyrene ~ 152. u 
•Benzo(A)Pyrene 184. u 
•Perylene 200. u 
•3-MethyIcholanthrenc 280. u 
Indeno(1,2,3-CD)Pyrene 168. u 
•Dibenz(A,H)Anthracene 128. u 
•Benzo(G,H,I)Perylene 224. u 
•Dibenz(A.C)Anthracene 128. u 

FORM I SV-1 1/37 ?.«•/, 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab code: ENSECO 

Contract No: N/A 

Case No: 3278 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX269 01/17/89 09:46 
3278-01 S3278X274 01/17/89 15:52 
3278-02 S3278X275 01/17/89 16:41 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3278 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
3278-03 

STDX277 
S3278X288 

01/18/89 
01/18/89 

08:31 
18:15 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3278 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
BLK-01 

STDX291 
S3284X292 

01/20/89 
01/20/89 

09:44 
13:06 

FORM V 1/87 Rev. 



> 
«»g o 

I a 
I -n 

Ui 

8?: 

is m 
h 

M 

•S8 
§ ' 

% 

§ 
n 

I 
n 

% 

tSOO>-iU'OOU>JUUOB'9 

SSSi^SSS^-SSiS sas" 
O M ̂  M *•>>»-. 
X • • • o -0 -o 
' lOM-

ml 
ill 

N N M N N •< N 
DO I a a g o 
^ ̂ Cj ̂  ̂ m ̂  I 
>mM7euz> 
w w 3 w w in w 

ii! a 

ia»^iu»^oazH>iUM n 

a 
8 

Tlal?__ 

«i 
M a 

!! 

• • • • 

• ••••••••••» • ••••• 

i s 
§ 

• ••«• ••••••• ••••••• •••••#• ••••••#• 
• ••••«••••••••••••••*••••••••••••• 

000»*000M0»'0M00000000»**^0^»«»*000»*»«»'00 • ••• •• #» ••••»• • • • • • • • • • • • 

' 3 

i333S33i333l33H!!3is333333t333S33 
ppoKtpppro^or^'Popppppf'Mpf'^ppppMM^pp 

PPP»«0P0»«0*'»'0P0»'PP0PPM^»*»*»«»*M»«0»'N»*PM 
• 9 ^ • •• • •••• • • • • • 9^ • m 

M33S23i{33;333!9KI3ISS33s33S3333 • •••••••••••••••••••«••••••••«•••• 
3333!HI3t:3S33l33S2ISS3Si32S33S33 

f »-» MM MMMMMMMMMM 
Om4>IO»0>4<OUN»PPUMai>lM»'OUM4>>»0-»UUN*»' 
• a 9 # •••••••••••••«•••••••••«••••*• 

M>J>JO>lMOUiM^4Mn(^M»^4>l'oJOOM|^nUU(h•-'M•-»»*I^I^UIM 

i 

M 

8 3 
> 

a 

' 3 

; f •* 
8 
n s 

n I 
m 

2 8"frs 
I "a I" 
a 
3 
a o n 

u 
o 

I 
H 
a 

3 
n 
8 
M 
n 

M 
3 
2i 
M a 
pS 

M 

z 
M 
H •-• 
f 
n 
f 

? 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

glpi 
CASE NO: 
CONTRACTOR: RMAI 

INTRACT NO: 
ISTRUMENT ID: X 

CALIBRATION DATE: 1-17-1 
TIME: 09:46 

1-16-& 
LABORATORY ID: STDX269 
INITIAL CALIBRATION DATE: 

MINIMUM RF FOR SPCC IS 0. 090 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. X DIFF 

2,3-BENZOFURAN 1. 097 1. 037 1. 8 
2.3-OIHYDROINDENE 0. 988 0. 997 -0. 9 
IH-INDENE 1. 607 1. 929 4.8 
NAPHTHALENE 2. 214 2. 198 0. 7 
BENZO(B}THIOPHENE 1. 924 1. 426 6. 3 
QUINOLINE 0. 762 0. 998 26. 7 
IH-INDOLE 0. 921 0. 637 30. 8 
2-METHYLNAPHTHALENE 1. 086 1. 042 4. 0 
1-METHYLNAPHTHALENE 1. 110 1. 062 4.3 
BIPHENYL 1. 932 1. 394 11. 9 
ACENAPHTHYLENE 1. 616 1. 398 13. 4 
ACENAPHTHENE 1. 092 1. 002 8. 2 
DIBENZOFURAN 1. 601 1. 338 16. 4 
FLUORENE 1. 249 1. 121 9. 9 
DIBENZOTHIOPHENE 1. 008 0. 876 13. 0 
PHENANTHRENE 1. 009 0. 889 11. 9 
ANTHRACENE 0. 990 0. 790 16. 8 
ACRIDINE 0.712 0. 919 27. 7 
{MRBAZOLE 0.882 0. 647 26. 6 
PLUORANTHENE 1. 068 0. 921 13. 6 
PYRENE 1. 094 1.001 8. 9 
BENZO < A}ANTHRACENE 1. 131 0. 916 19. 0 
CHRYSENE 1. 230 1. 181 3. 9 
BENZO(B)FLUORANTHENE 1. 191 0. 969 16. 1 
BENZO(K}FLUORANTHENE 1. 488 1. 208 18. 7 
7,12-DIMETHYLBENZANTHRACENE 0. 918 0. 406 21. 9 
BENZO(E}PYRENE 1. 362 1. 304 4. 2 
BENZO(A)PYRENE 1. 089 0. 824 24. 3 
PERYLENE 1. 040 0. 818 21.3 
3-METHYLCHOLANTHRENE 0. 469 0. 227 91. 9 
INDENO <112. 3-CD)PYRENE 1. 240 0. 924 29.4 
DIBENZ(A.C > ANTHRACENE 0. 977 0. 669 31. 9 
DIBENZ<A.H)ANTHRACENE 0. 977 0. 669 31. 9 
BENZO(6. H, I}PERYLENE 1. 112 0. 946 14. 9 

5)1 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND (• 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS<») • - NOT DETECTABLE AT LOU LEVEL 

TTT 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CASE NO: 
CONTRACTOR; RMALK 
"HNTRACT NO; 

3TRUMENT ID; X 

CALIBRATION DA'.E; 1-18-39 
TIME; 08:31 
LABORATORY ID; STDX277 
INITIAL CALIBRATION DATE: 1-16-89 

MINIMUM RF FOR SPCC IS 0. 090 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. X lilFF 

2i 3-BENZOFURAN 1. 097 1. 033 2. 2 
2i 3-DIHYDROINDENE 0. 988 0. 967 2. 1 
IH-INDENE 1. 607 1. 962 2. 7 
NAPHTHALENE 2. 214 2. 469 -11. 4 
BENZO(B)THIOPHENE 1. 924 1. 461 4. 1 
QUINOLINE 0. 762 0. 719 9. 7 
IH-INDOLE 0. 921 0. 849 7. 7 
2-METHYLNAPHTHALENE 1. 086 1. 091 3. 2 
1-METHYLNAPHTHALENE 1. 110 1. 049 9. 4 
BIPHENYL 1. 932 1. 446 9. 9 
ACENAPHTHYLENE 1. 616 1. 460 9. 6 
ACENAPHTHENE 1. 092 1. 003 8. 1 
DIBENZOFURAN 1. 601 1. 949 3. 2 
FLUORENE 1. 249 1. 089 12. 9 
DIBENZOTHIOPHENE 1. 008 0. 908 9. 8 
PHENANTHRENE 1. 009 0. 908 9. 6 
ANTHRACENE 0. 990 0. 827 12. 8 
ACRIDINE 0. 712 0. 663 6. 9 
CARBAZOLE 0. 882 0. 818 7. 3 
FLUORANTHENE 1. 068 0. 941 11. 8 
PYRENE 1. 094 0. 966 11. 6 
BENZO(A}ANTHRACENE 1. 131 0. 979 13. 9 
CHRYSENE 1. 230 1. 060 13. 7 
BENZO(B > FLUORANTHENE 1. 191 0. 991 17. 3 
BENZO(K}FLUORANTHENE 1. 488 1. 184 20. 4 
7, 12-DIMETHYLBENZANTHRACENE 0. 918 0. 449 13. 9 
BENZO(E}PYRENE 1. 362 1. 220 10. 4 
«ENZO(A)PYRENE 1. 089 0. 881 19. 0 •RYLENE 1. 040 0. 827 20. 9 
KIETHYLCHOLANTHRENE 0. 469 0. 314 32. 9 
INOENa( 1. 3/ 3-CD}PYRENE 1. 240 0. 904 27. 0 
DIBENZ(A, C}ANTHRACENE 0. 977 0. 696 28. 7 
DIBENZ(A, H)ANTHRACENE 0. 977 0. 696 28. 7 
BENZO (G. Hi DPERYLENE 1. 112 0. 864 22. 2 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND (*• 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS<*) # - NOT DETECTABLE AT LOW LEVEL 

N W -



CONTINUING CALIBRATION CHECA 
RAH COnPOUNOS 

CASE NO: 
1NTRACTOR: RMAL 
JNTRACT NO: — 

INSTRUMENT ID: X 

1-20-89 CALIBRATION DATE: 
TIME: 09:44 
LABORATORY ID: STDX291 
INITIAL CALIBRATION DATE: 1-16-89 

MINIMUM RF FOR SPCC IS 0. 090 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. X DIFF 

2. 3-BENZOFURAN 1. 097 1. 214 -14. 8 
2. 3-DIHYDROINDENE 0. 9SS 1. 087 -9. 9 
IH-INDENE 1. 607 1. 832 -14. 0 
NAPHTHALENE 2. 214 2. 347 -9. 9 
BENZO(B}THIOPHENE 1. 924 1. 601 -9. 0 
QUINOLINE 0. 762 0. 947 -24. 1 
IH-INDOLE 0. 921 1. 198 -29. 7 
2-METHYLNAPHTHALENE 1. 086 1. 049 3. 7 
1-METHYLNAPHTHALENE 1. 110 1. 049 9. 9 
BIPHENYL 1. 932 I. 499 9. 0 
ACENAPHTHYLENE 1. 616 1. 619 0. 0 
ACENAPHTHENE 1. 092 1. 131 -3. 6 
DIBENZOFURAN 1. 601 1. 949 3. 9 
FLUORENE 1. 249 1. 219 2. 3 
DIBENZOTHIOPHENE 1. 008 0. 989 2. 2 
PHENANTHRENE 1. 009 0. 998 0. 7 
ANTHRACENE 0. 990 0. 944 0. 6 
URIDINE 0. 712 0. 721 -1. 2 
/tRBAZOLE 0. 882 0. 962 -9. 0 
FLUORANTHENE 1. 068 0. 993 10. 7 
PYRENE I. 094 0. 967 11. 6 
BENZO(A)ANTHRACENE 1. 131 1. 264 -11. 6 
CHRYSENE 1. 230 1. 289 -4. 8 
BENZO(B)FLUORANTHENE 1. 191 1. 048 8. 9 
BENZO(K}FLUORANTHENE 1. 488 1. 961 -4. 9 
7.12-DIMETHYLBENZANTHRACENE 0. 918 0. 919 0. 9 
BENZO(E)PYRENE 1. 362 1. 279 6. 4 
BENZO<A}PYRENE 1. 089 1. 002 7. 9 
PERYLENE 1. 040 0. 944 9. 2 
3-METHYLCHOLANTHRENE 0. 469 0. 403 14. 0 
1NDEN0(1. 2.3-CD}PYRENE 1. 240 0. 990 23. 3 
DIBENZ < A. C)ANTHRACENE 0. 977 0. 730 29. 2 
DIBENZ(A. H)ANTHRACENE 0. 977 0. 730 29. 2 
BENZO(G.H. I)PERYLENE 1. 112 0. 906 18. 9 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(*« 
*/.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNOS(*} « - NOT DETECTABLE AT LOU LEVEL 



8C 
SEMIVPLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3278 

Lab File ID (Standard): STDX269 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/17/89 

Time Analyzed: 09:46:00 

IS#1 (ACN) 
AREA # 

33913. 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

IS#1 (ACN) 
AREA # 

33913. 57260. 

1 
II 

1 
II 

1 
II 

1 
0\
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I 
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1 
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1 
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 I
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H
 

1 
•
 

II 
•
 

1 
II 

1 
II 

1 
1 

II 
1 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

67826. 

16956. 

114520. 

1 
II 

1 
II 

1 
II 

1 
0\

 I
I 
tJ
 

1 
U)
 I

I 
H
 

1 
N>
 

II 
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1 

II 
to

 
1 
to
 I

I 
H
 

1 
•
 

II 
•
 

1 
II 

1 
II 

1 
1 

II 
1 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

67826. 

16956. 28630. 15810. 

SAMPLE NO. 

67826. 

16956. 

3278-01 
3278-02 

29843. 
29843. 

51534. 
50389. 

35099. 
32570. 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3278 

Lab File ID (Standard): STDX277 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/18/89 

Time Analyzed: 08:31:00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 66305. 114238. 72657. 

UPPER LIMIT 132610. 228476. 145314. 

LOWER LIMIT 33152. 57119. 36328. 

SAMPLE NO. 

3278-03 56359. 95960. 55219. 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev, 

FORM VIII SV-2 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3278 

Lab File ID (Standard): STDX291 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/20/89 

Time Analyzed: 09:44:00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 109775. 184944. 

1 
1 

1 
1 

1 
1 

1 
•
 

1 
1 
M
 

1 
1 

1 
1 in 

1 
1 n
 1 

1 r- 
1 

1 
1 

1 
1 

1 
1 

UPPER LIMIT 219550. 369888. 147184. 

LOWER LIMIT 54887. 92472. 36796. 

SAMPLE NO. 

BLK-01 109775. 184944. 73592. 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



Rocky Mountain 
Analytical Laboratory 

Enseco 

February 9, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN. 55416 

Dear Jim: 

Enclosed is the report for the two aqueous samples received at Rocky 
Mountain Analytical Laboratory on January 10, 1989. The samples were analyzed 
for total organic carbon. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Client Service Representative assigned to 
this project is Rebecca Williams. 

Sinwrely, 

nona Power 
jata Control 

Enclosures 

cc: Rebecca Williams, Client Service Rep. 

RMAL #3277 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Discussion 

This report contains results and supporting quality control and sample 
Identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix). Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Quality Control Results 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. These QC checks 
include analysis of blanks, laboratory control samples (ICS) and surrogate 
control samples. Results from these analyses are presented along with the 
control limits. 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003277-0001-SA GAC-SLP15C3TOC-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0002-SA GAC-SLP15FB-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0002-DU GAC-SLP15FBD-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0003-SA GAC-SLP15TTOC-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0003-DU GAC-SLP15TD-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0003-MS GAC-SLPI5MS-010989 AQUEOUS 09 JAN 89 13:00 10 JAN 89 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15C3TOC-010989 
Lab ID: 003277-0001-SA Enseco ID: 1025789 
Matrix: AQUEOUS Sampled: 09 JAN 89 Received: 10 JAN 89 
Authorized: 10 JAN 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 0.8 mg/L O.I 415.1 18 JAN 89 

ND^Not Detected 
NA-Not Applicable 

Reported By: Roxanne Sullivan Approved By: Toni Lusk 

The cover letter is an integral part of this report. 
Rev 230787 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15TT0C-010989 
Lab ID: 003277-0003-SA Enseco ID: 1025792 
Matrix: AQUEOUS Sampled: 09 JAN 89 Received: 10 JAN 89 
Authorized: 10 JAN 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 0.8 mg/L 0.1 415.1 18 JAN 89 

ND<>Not Detected 
NA'Not Applicable 

Reported By: Roxanne Sullivan Approved By: Toni Lusk 

The cover letter is an integral part of this report. 
Rev 230787 



qc LOT ASSIGNMENT REPORT 
Met Chemistry Analysis and Preparation 

Enseco 

Laboratory 
Sample Number qc Matrix Test 

qc Lot Number 
LCS 

003277-0001-SA 
003277-0003-SA 

AqUEOUS 
AqUEOUS 

TOC-A 
TOC-A 

8901ISA 
890 USA 



Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy(%) Precision{RPD) 
Analyte Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 8901 ISA 
Concentration Units: mg/L 

Total Organic Carbon 25 24.9 24.6 100 98 91-109 2.0 20 



Rocky Mountain 
Analytical Laboratory 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

February 9, 1989 

Enseco - RMAL Project Number 003277 

Introduction 
Six aqueous samples were received at Rocky Mountain Analytical Laboratory 

on January 10, 1989. The samples were logged in under RMAL project number 
003277. Sample GAC-SLP15FBD-010989 was extracted and held per the 1989 QAPP. 
This sample is a field blank duplicate. A cross reference associating the RMAL 
sample numbers to actual field sample numbers is included. All samples were 
analyzed for part-per-trillion (ppt) polynuclear aromatic hydrocarbons. 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

Samples 3277-01, 02, 03, 81k 1/11 and 81k 1/23 showed compounds out of 
control limits for secondary ion confirmation. In some instances a compound 
may still be determined to be present in a sample after close inspection of 
the data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. These compounds are flagged 
with an asterisk (*) on the data sheets (FORM I). 

During the extraction of sample 3277-03MS, the spiked compounds were 
inadvertantly added at twice the required concentration. The sample was 
reextracted and reanalyzed using corrected concentrations, however, the 
reextraction took place outside of holding times. Since the original 
extraction took place within the holding time it has been included in the data 
package. All spike recoveries are within control limits. 

Enseco Incorporated 
4953 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Case Narrative-Enseco-RMAL #003277 
February 1, 1989 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported Date; eg/9/R9 
Tracy ̂ b 
Data COTt 

erson 
fitrol Supervisor 

Approved by: /^LtLyAk/jJAi^ Date: 
Rel^cca Wiinams ' ' 
Client Service Representative 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Received 
Lab ID Client ID Matrix Date Time Date 

003277-0001-SA GAC-SLP15C3-010989 AQUtOUS 09 JAN 89 13:30 10 JAN 89 
003277-0002-SA GAC-SLP15FB-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0002-DU GAC-SLP15FBD-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0003-SA GAC-SLP15T-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0003-DU GAC-SLP15TD-010989 AQUEOUS 09 JAN 89 13:30 10 JAN 89 
003277-0003-MS GAC-SLP15MS-010989 AQUEOUS 09 JAN 89 13:00 10 JAN 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3277-01 

Lab File ID: S3277X282 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
96-8 
32-9 
64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
-00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
•24-2 
•58-7 

2,3-Benzofuran_ 
-2,3-Dihydroindene 
-IH-Indene ' 
Naphthalene_ 
-Benzo(B)Thiophene 
-Quinoline 
-IH-Indole 
2 -Me thy 1 naphtha 1 ene_ 
1-Methylnaphtha1ene_ 
Biphenyl_ 
-Acenaphthylene 
-Acenaphthene | 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene 
-Anthracene 
-Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene_ 
-Benzo(A)Anthracene 
-Chrysene_ 
-Benzo(B)Fluoranthene 
-Benzo(K)Fluoranthene 
-7,12-Dimethylbenzanthracene_ 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
•Perylene 
3-Methylcholanthrene 
Indeno(1,2,3-CD)Pyrene, 
Dibenz(A,H)Anthracene_ 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

5.1 U 
1.8 
0.9 U 
5.1 J 
0.9 U 
1.4 U 
2.5 U 
3.4 
1.8 
4.3 u 
1.4 u 
1.3 u 
1.0 u 
1.5 
1.1 u 
1.7 
1.1 u 
2.9 u 
1.9 u 
1.4 u 
1.0 J 
2.5 u 
2.8 u 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

B 

B 
B 

B * 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample.wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3277-02 

Lab File ID: S3277X283 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 , 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2 . 3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 4.6 
95-13-6 IH-Indene 1.4 
91-20-3 Naphthalene 12. B * 

4565-32-6 Benzof B) Thiophene 1.0 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaohthalene 11. B * 
90-12-0 1-Methvl naphthalene 6.4 B 
92-52-4 Biphenvl 1.9 J 
208-96-8 Acenaphthvlene 1.1. J 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-7 3-7 Fluorene 2.4 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 5.0 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.7 
56-55-3 Benzo f A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 BenzofE) Pvrene 1.9 U 
50-32-8 Benzof A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 
193-39-5 Indeno f 1.2. 3-CD) Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 U 

191-24-2 BenzofG.H. I) Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVpLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3277-03 

Lab File ID: S3277X284 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 8.8 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 3.1 J B 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvl naphthalene 2.4 B * 
90-12-0 1-Methvlnaphthalene 1.3 J B 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 
83-32 -9 Acenaphthene 2.8 
132-64-9 Dibenzofuran 1.0 U 
86-7 3-7 Fluorene 1.6 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.6 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.2 J 
56-55-3 Benzo (A) Anthracene 2.5 U^ 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo (E) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno f 1.2 .3-CD) Pvrene 2.1 U 
53-70-3 Dibenz (A. H) Anthracene 1.6 U 

191-24-2 Benzo(G.H. I) Pervlene 2.8 U 
215-58-7 Dibenz (A. C) Anthracene 1.6 - U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

3277-03DUP 

( 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER Lab Sample ID: 3277-03DUP 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab File ID: S3277X286 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS:" NG/L 
CAS NO. COMPOUND Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 5.3 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 4.7 J B 

4565-32-6 Benzo f B) Thioohene 0.9 U 
91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 2.3 B 
90-12-0 l-Methvlnaohthalene 1.3 J B 
92-52-4 Binhenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-3 2-9 Acenaohthene 1.8 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
8 5-01-8 Phenanthrene 1.1 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.4 J 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.0 J 
56-55-3 Benzo r Ai Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo rB^ Fluoranthene 2.5 U 
207-08-9 Benzo Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo rE) Pvrene 1.9 U 
50-32-8 Benzo ̂A1 Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A. H) Anthracene 1.6 u 

191-24-2 Benzo^G.H.I^ Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

32-/7-03MS 
Lab Name; RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: 3277-03MS 

Lab File ID: S3277X285 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2. l-Dihydroindene 5.5 
95-13-6 IH-Indene 15. SP 
91-20-3 Naphthalene 19. B SP 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 24. SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 20. B SP 
90-12-0 l-Methvlnaphthalene 1.8 B 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaohthvlene .1.0 J 
83-3 2-9 Acenaohthene 1.6 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 22. SP 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.6 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.2 J 
56-55-3 Benzo I A) Anthracene 2.5 U 

218-01-9 Chrvsene 16. SP 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo rE^ Pvrene 4.1 SP 
50-32-8 Benzo f A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3 -Methv Ichol anthr ene 3.5 U 
193-39-5 Indenori-2 . 3-CDl Pvrene 2.1 U 
53-70-3 Dibenz fA.H^ Anthracene 1.6 U 
191-24-2 Benzo rG.H. I i Pervlene 2.8 U 
215-58-7 Dibenz (A.C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVQIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-03MS RE 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: 3277-03MS RE 

Lab File ID: " S3277X327 

Date Received: 01/10/89 

Date Extracted: 01/23/89 

Date Analyzed: 01/26/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 13. 
95-13-6 IH-Indene 7.3 SP 
91-2 0-3 Naphthalene 8.8 B SP 

4565-32-6 Benzo (B) Thiophene 1.1 
91-22-5 Quinoline 9.9 SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 8.9 B SP 
90-12-0 1-Methylnaphthalene 1.4 J 
92-52-4 Biohenvl 1.7 J 
208-96-8 Acenaohthvlene 2.6 
83-32 -9 Acenaohthene 4.5 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 11. SP 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 ' U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.4 U 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrvsene 11. SP 
205-99-2 Benzof B) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
5 7-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo rEl Pvrene 4.1 SP 
50-32-8 Benzo f A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3 -Me thvl cho 1 anthr ene 3.5 u 
193-39-5 Indenor 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A. H) Anthracene 1.6 u 

191-24-2 BenzofG.H.I) Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No. N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3277-01 39 62 36 
2 3277-02 52 44 # 48 
3 3277-03 41 84 41 
4 3277-03DUP 38 78 38 
5 3277-03MS 38 49 36 
6 3277-03MS RE 70 80 92 
7 BLK-01 37 52 50 
8 BLK-02 65 70 # 78 

51 (NAP) 
52 (FLU) 
53 (CHR) 

I 
D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# = Quantitation of the secondary ion used to measure the 
recovery of DlO-Fluorene as per the 1989 QAPP 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-l 1/87 Rev, 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3277-03 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

, (ng/L) (ng/L) (ng/L) REC 

IH-Indene 20 0.0 
1 • 1 IM I • 

15. 75 
Naphthalene 20 3.1 19. 80 
Ouinolene 20 0.0 24. 120 
2-Methy1naphtha1ene_ 20 2.4 20. 88 
Fluorene 20 1.6 22. 102 
Chrysene 20 0.0 16. 80 
Benz o(E)Pyrene 20 0.0 4.1 20 

COMMENTS: from 1/11/89 extraction 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3277-03 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 0.0 7.3 73 
Naphthalene 10 3.1 8.8 58 
Quinolene 10 0.0 9.9 99 
2-Methylnaphthalene_ 10 2.4 8.9 63 
Fluorene 10 1.6 11. 97 
Chrvsene 10 0.0 11. 106 
Benzo(E)Pyrene 10 0.0 4.1 41 

COMMENTS: From 1/23/89 extraction 

FORM III SV-1 1/87 Rev, 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

EPA Sample No.: 3277-03 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2,3-Dihvdroindene 8.8 
S ̂ ^ ̂  MM ^ 

5.3 
sssssssss 

50 
Naphthalene 3.1 4.7 41 
2-MethyInaphthalene 2.4 2.3 4 
1-Methy1naphtha1ene 1.3 1.3 0 
Acenaphthene 2.8 1.8 43 
Phenanthrene 1.6 1.1 37 
Pyrene 1.2 1.0 18 

COMMENTS: 

FORM III SV-1 1/87 Rev, 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Lab File ID: 53277X281 Lab Sample ID: BLK-01 

Date Extracted: 01/11/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 01/18/89 Time Analyzed: 12:40 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD; 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 3277-01 3277-01 S3277X282 01/18/89 
2 3277-02 3277-02 S3277X283 01/18/89 
3 3277-03 3277-03 S3277X284 01/18/89 
4 3277-03DUP 3277-03DUP S3277X286 01/18/89 

3277-03MS 3277-03MS S3277X285 01/18/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIV.OLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

ELK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S3277X281 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2, 3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 2.6 J * 

4565-32-6 Benzof B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2 -Me thvl naphtha 1 ene 2.7 
90-12-0 1 -Methvl naphthal ene 1.4 J 
92-52-4 Biphenvl 4.3 U 
2 08-96-8 Acenaphthvlene 1.4 U 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.3 * 

120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.4 u 
56-55-3 Benzo f A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzof B) Fluoranthene 2.5 u 
207-08-9 BenzofK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 BenzofE) Pvrene 1.9 u 
50-32-8 Benzof A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno f 1.2. 3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A. H) Anthracene 1.6 u 

191-24-2 BenzofG.H. Ii Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name; RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3277X328 Lab Sample ID: BLK-02 

Date Extracted: 01/23/89 Extraction: (SepF/Cont/Sonc) SERF 

Date Analyzed: 01/26/89 Time Analyzed: 19:25 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA 
SAMPLE NO. 

3277-03MS RE 

LAB 
SAMPLE ID 

LAB 
FILE ID 

DATE 
ANALYZED 

EPA 
SAMPLE NO. 

3277-03MS RE 3277-03 RE S3277X327 01/26/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVDLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-02 

Lab File ID: S3277X328 

Date Received: 01/10/89 

Date Extracted: 01/23/89 

Date Analyzed: 01/26/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 1.8 J 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 • U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 1.3 * 

90-12-0 1-Methvlnaphthalene 1.6 u 
92-52-4 Biphenvl 4.3 u 
208-96-8 Acenaphthvlene 1.4 u 
8 3-32-9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-7 3-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.3 * 

120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 • u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pyrene 1.9 * 

56-55-3 Benzof A) Anthracene 2.5 u 
218-01-9 Chrysene 2.8 u 
205-99-2 BenzofB) Fluoranthene 2.5 u 
207-08-9 BenzofK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 BenzofE) Pyrene 1.9 u 
50-32-8 BenzofA) Pyrene 2.3 u 
198-55-0 Perylene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 
193-39-5 Indeno (1.2.3-CD) Pyrene 2.1 u 
53-70-3 Dibenz rA.H) Anthracene 1.6 u 

191-24-2 Benzo^G.H. I) Perylene 2.8 u 
215-58-7 Dibenz f A.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3277 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX277 01/18/89 08:31 
BLK-01 S3277X281 01/18/89 12:40 
3277-01 S3277X282 01/18/89 13:28 
3277-02 S3277X283 01/18/89 14: 16 
3277-03 S3277X284 01/18/89 15:04 
3277-03MS S3277X285 01/18/89 15:52 
3277-03DUP S3277X286 01/18/89 16:39 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3277 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX326 01/26/89 15:41 
3277-03MS RE S3277X327 01/26/89 18:37 
BLK-02 S3277X328 01/26/89 19:25 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH CONPOUNDS 

NO 
^PTR ACTOR: 
CONTRACT NO: 

INSTRUMENT ID: X 
CALIBRATION DATE: 1-16-89 

MINIMUM RF FOR SPCC IS 0.090 MAXIMUM X RSD FOR CCC IS 39X 

LABORATORY ID: 8TDX268 8TDXS66 STDX364 
8TDX269 8TDX867 

COMPOUND •RF 2. RF 4. RF 24. RF 120. 

2« 3-BENZOFURAN 1. 182 1. 186 0.982 0. 929 
2< 3-DIHYDROINDENE 1. 199 1. 127 0.902 0. 848 
IH-INDENE 1. 879 1. 762 1. 463 1. 400 
NAPHTHALENE 2. 997 2. 978 1. 994 1. 871 
BENZO(B}THZOPHENE 1. 737 1. 742 1. 376 1. 331 
QUINOLINE 0. 733 0. 677 0.680 0. 784 
IH-INDOLE 0. 872 0. 907 0.826 0. 926 
2-METHYLNAPHTHALENE 1. 272 1. 230 0.973 0. 938 
1-METHYLNAPHTHALENE 1. 312 1. 297 1.001 0. 993 
BXPHENYL 1. 798 1.739 1.370 1. 332 
ACENAPHTHYLENE 1. 774 1.733 1. 499 1. 493 
ACENAPHTHENE 1. 237 1. 223 0.993 0. 961 
DIBENZOFURAN 1. 898 1. 886 1.373 1. 401 
FUlORENE 1. 311 1. 379 1. 149 1. 146 
AENZOTHIOPHENE 1. 149 1. 123 0.924 0. 892 
^CNANTHRENE 1. 193 1. 113 0. 904 0. 890 
ANTHRACENE 0. 962 1. 049 0.869 0. 884 
ACRIDINE 0. 810 0. 812 0. 949 0. 692 
CARBAZOLE 0. 999 1.009 0. 764 0. 793 
FLUORANTHENE 1. 206 1. 240 0. 944 0. 936 
PYRENE 1. 398 1. 298 0. 932 0. 903 
BENZO(A)ANTHRACENE 1. 249 1. 407 0. 993 1. 019 
CHRYSENE 1. 643 1. 468 1.097 1. 014 
BENZO(B)FLUORANTHENE 1. 201 1. 979 0. 991 0. 972 
BENZO(K > FLUORANTHENE 1. 968 1. 860 1.400 1. 321 
7.12-DIMETHYLBENZANTHRACENE 0. 620 0. 628 0.471 0. 411 
BENZO(E>PYRENE 1. 870 1. 728 1. 106 1. 099 
BENZO(A)PYRENE 1. 301 1.280 0.994 0. 936 
PERYLENE 1. 239 1. 197 0. 914 0. 929 
3-METHYLCHOLANTHRENE • 0. 000 0. 938 0. 423 0. 444 
INDENO(1. 2* 3-CD)PYRENE 1. 413 1. 920 1.072 1. 066 
DIBENZ(A. C)ANTHRACENE 0. 943 1. 318 0. 892 0. 869 
DIBENZ(A. H>ANTHRACENE 0. 943 1. 318 0. 892 0. 869 
BENZO(G. H* DPERYLENE 1. 296 1.367 0. 969 0. 944 

1. 007 
0. 904 
1. 939 
2.033 
1.432 
0. 939 
1.079 
1. 016 
1. 030 
1. 419 
1. 663 
1.049 
1. 487 
1.247 
0.990 
0.966 
O. 
0. 
0. 
1. 013 
0. 978 
0.990 
0. 966 
1. 014 
1. 292 
0. 460 
1. 048 
O. 976 
0.961 
0. 469 
1. 130 
0. 909 
0. 909 
O. 

1.097 
0.988. 
1. 607 
2. 214 
1. 924 
0. 762 
0. 921 
1.086 
1. 110 
1. 932 
1. 616 
1.092 
1. 601 
1.249 
1.008 
1. 009 
O. 990 
0. 712 
0. 
1. 
1. 094 
1. 131 
1. 230 
1. 191 
1. 488 
0. 918 
1. 
1. 
1.040 
0. 469 
1.240 
O. 977 
0.977 
1. 112 

11. 2 
14. 9 
12. 6 
19. 6 
13. 1 
14. 1 
10.2 
14. 1 
14. 6 
14. 3 
9. 3 
11.6 
19. 6 
8. 1 
11. 8 
12. 0 
7.7 
19.7 
11. 7 
13.6 
20. 1 
16. 6 
24. 8 
22. 2 
19. 7 
19. 1 
29. 9 
16.8 
14.2 . 
10. 7 
17. 0 
19. 7 
19. 7 
18. 1 

gm RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(** 
- PERCENT RELATIVE STANDARD DEVIATION 

CCC - CALIBRATION CHECK COMPOUNDS(*) • - NOT DETECTABLE AT LOW LEVEL 



CONTlNUINe CALXBRATZQN CHECK 
PAH COMPOUNDS 

CASE NO: ^33 
CONTRACTOR: RMAL 
CONTRACT NO: 
INSTRUMENT ID: X 

CALIBRATION DATE; 01-26-89 
TIME: -ta. ly AV ilanepy 
LABORATORY ID: STDX326 
INITIAL CALIBRATION DATE: 01-16-S9 

MINIMUM RF FOR SPCC IS 0. OSO MAXIMUM XD FOR CCC IS 39X 

COMPOUND 

2., 3-BENZOFURAN 
2i3-DIHYDROINDENE 
IH-INDENE 
NAPHTHALENE 
BENZO(B}THIOPHENE 
QUINOLINE 
IH-ZNDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
^^^APHTHENE 
T^ENZQFURAN 
j^ORENE 
OIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
7.12-OIMETHYLBENZANTHRACENE 
BENZO(E}PYRENE 
BENZO(A)PYRENE 
PERYLENE 
3-METHYLCHOLANTHRENE 
INDENO< li 2« 3-CD} PYRENE 
D XBENZ(A.C)ANTHRACENE 
D Z BENZ(A. H)ANTHRACENE 
BENZO (0. H. 1} PERYLENE 

AVO RF RF 4. % DIFF 

1. 097 1. 012 4. 2 
0. 988 0. 921 6. 8 
1. 607 1. 989 1. 3 
2. 214 2. 440 -10. 1 
1. 924 1. 460 4. 1 
0. 762 0. 906 -18. 8 
0. 921 1. 072 -16. 3 
1. 086 1. 110 -2. 2 
1. 110 1. 134 -2. 0 
1. 932 1. 469 4. 3 
1. 616 1. 690 -2. 1 
1. 092 1. 090 3. 7 
1. 601 1. 391 13. 1 
1. 249 1. 129 9. 3 
1. 008 0. 987 2. 0 
1. 009 1. 071 —6. 9 
0. 990 0. 978 -3. 0 
0. 712 0. 627 11. 9 
0. 882 0. 919 -3. 6 
1. 060 0. 994 10. 6 
1. 094 1. 136 -3. a 
1. 131 1. 113 1. 6 
1. 230 1. 062 13. 6 
1. 191 1. 249 -8. 1 
1. 488 1. 299 19. 6 
0. 918 0. 363 29. 9 
1. 362 1. 197 19. 0 
1. 089 1. 093 3. 3 
1. 040 1. 041 -0. 0 
0. 469 0. 313 33. 1 
1. 240 1. 486 -19. 8 
0. 977 1. 066 -9. 0 
0. 977 1. 066 -9. 0 
1. 112 1. 236 -11. 1 

r^VO RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(*) » - NOT DETECTABLE AT LOU LEVEL 

Fm/o "SC 



CASE NO: 
-HNTR ACTOR: RMAL. ,1, 

MTRAPT NO- hJa 
X 

MTRACT NO". 
STRUMENT ID; 

CONTINUING CALIBRATION CHECK 
"PAH COnPOUNDS 

CALIBRATION DATE: 1-18-B9 
TIME: 08:31 
LABORATORY ID: STDXSTT 
INITIAL CALIBRATION DATE: 1-16-89 

MINIMUM RF FOR SPCC IS 0. 030 MAXIMUM *D FOR CCC IS 33% 

COMPOUND 

2.3-BENZOFURAN 
2.3-DIHYDROINDENE 
IH-INDENE 
NAPHTHALENE 
BENZO C B > THIOPHENE 
QUINCLINE 
IH-INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
OIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
ANTHRACENE 
ACRIDZNE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
7. 12-DIMETHYLBENZANTHRACENE 

^KNZa(E)PYRENE 
<HNZO(A)PYRENE 
^RYLENE 

3-METHYLCHOLANTHRENE 
INDENQ(1, 2, 3-CO)PYRENE 
DZBENZ(A. C)ANTHRACENE 
DIBENZ <A, H)ANTHRACENE 
BENZO (Gi H. DPERYLENE 

AVG RF RF 4. 7. DIFF 

1. 037 1. 033 2. 2 
0. 988 0. 967 2. 1 
1. 607 1. 362 2. 7 
2. 214 2. 469 -11. 4 
1. 324 1. 461 4. 1 
0. 762 0. 719 3. 7 
0. 921 0. 849 7. 7 
1. 086 1. 031 3. 2 
1. 110 1. 049 3. 4 
1. 332 1. 446 3. 3 
1. 616 1. 460 9. 6 
1. 092 1. 003 8. 1 
1. 601 1. 349 3. 2 
1. 243 1. 089 12. 3 
1. 008 0. 908 9. 8 
1. 003 0. 908 9. 6 
0. 930 0. 827 12. 8 
0. 712 0. 663 6. 9 
0. 882 0. 818 7. 3 
1. 068 0. 941 11. 8 
1. 094 0. 966 11. 6 
1. 131 0. 979 13. 3 
1. 230 1. 060 13. 7 
1. 131 0. 931 17. 3 
1. 488 1. 184 20. 4 
0. 318 0. 443 13. 9 
1. 362 1. 220 10. 4 
1. 089 0. 881 19. 0 
1. 040 0. 827 20. 3 
0. 469 0. 314 32. 9 
1. 240 0. 904 27. 0 
0. 977 0. 696 28. 7 
0. 977 0. 696 28. 7 
1. 112 0. 864 22. 2 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND (*•« 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK CaMPOUNDS(*) * - NOT DETECTABLE AT LOW LEVEL 

l) . -5^' U ̂  i' ^ 

FwrTv TO" 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3277 

Lab File ID (Standard): STDX326 

Instmment ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/26/89 

Time Analyzed: 15:41 

12 HOUR STD 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

33552 

IS#3 (BAP) 
AREA # 

17726 12 HOUR STD 24358 

IS#2 (PHN) 
AREA # 

33552 

IS#3 (BAP) 
AREA # 

17726 

UPPER LIMIT 48716 67104 35452 

8863 LOWER LIMIT 12179 16776 

35452 

8863 

SAMPLE NO. 

3277-03MS RE 
BLK-02 

26794 
33127 

44624 
57709 

19853 
24994 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3277 

Lab File ID (Standard): STDX277 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/18/89 
I 

Time Analyzed: 08:31 

12 HOUR STD 
============ 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

3277-01 
3277-02 
3277-03 
3277-03MS 
3277-03DUP 
BLK-01 

IS#1 (ACN) 
AREA # 

66305 

132610 
1======= 

33152 

62327 
57022 
54370 
58348 
55696 
56359 

IS#2 (PHN) 
AREA # 

114238 

228476 

57119 

107384 
94818 
90248 
95960 
92533 
97102 

IS#3 (BAP) 
AREA # 

72657 

145314 

36328 

66118 
63938 
55946 
65391 
62485 
61758 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



Rocky Mountain 
Analytical Laboratorv 

^'Enseco 

March 9, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the one aqueous sample received at Rocky 
Mountain Analytical Laboratory on January 24, 1989. 

This data package is in compliance with the terms and condition of the 1989 
QAPP, both technically and for completeness, for other than the conditions 
detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Rebecca Williams. 

Sincerely, 

jna Power 
lata Control 

Enclosures 

cc: Rebecca Williams, Program Administrator 

RMAL #3429 

Enseco Incorporated 
4953 Yarrow Street 
Ar\ada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



• Lrisec 

Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix). Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Quality Control Results 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. ITiese QC checks 
include analysis of blanks, laboratory control samples (LCS) and surrogate 
control samples. Results from these analyses are presented along with the 
control limits. 



Ensecc 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003429-0001-SA GAC-SLP15C1TOC-012389 AQUEOUS 23 JAN 89 13:30 24 JAN 89 



Ensecc 
General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

City of St. Louis Park 
GAC-SLP15C1TOC-012389 
003429-0001-SA Enseco ID: 1026880 
AQUEOUS Sampled: 23 JAN 89 
24 JAN 89 Prepared: NA 

Received: 24 JAN 89 
Analyzed: NA 

Parameter 

Total Organic Carbon 

Result 

1.5 

Units 

mg/L 

Reporting Analytical 
Limit Method 

Analyzed 
Date 

0.1 415.1 26 JAN 89 

ND-Not Detected 
NAsNot Applicable 

Reported By: Roxanne Sullivan Approved By: Kimberly Conroy 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Ensect 

Sample Number QC Matrix Test LCs'"°^ Number 

003429-0001-SA AQUEOUS TOC-A 890126B 



- Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy{%) Precision(RPD) 
Analyte Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 8901268 
Concentration Units: mg/L 

Total Organic Carbon 25 25.1 24.5 100 98 91-109 2.0 20 



Rocky Mountain 
Analytical Laboratorv 

%EnsecD 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

March 9. 1989 

Enseco - RMAL Project Number 003429 

Introduction 
Two aqueous samples were received at Rocky Mountain Analytical Laboratory 

on January 24, 1989. The samples were logged in under RMAL project number 
003429. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. Sample GAC-SLP15C1-012389 was analyzed for part-
per-trillion (PPT) polynuclear aromatic hydrocarbons (PAH's). Sample GAC-
SLP15C1D-012389 was extracted and held per instructions on the chain of 
custody. 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

Sample 3429-01 was originally extracted within the holding time, however, 
due to contamination of the associated blank it was necessary to re-extract 
and reanalyze the sample (per 1989 QAPP). The re-extraction took place 
outside of holding times. Both analyses are submitted. 

Sample 3429-OIRE and BLK-02 showed target compounds that do not meet 
secondary ion confirmation. In some instances a compound that does not meet 
secondary ion confirmation criteria may still be determined to be present in a 
sample after close inspection of the data by the analyst. Supportive data 
includes mass chromatograms maxima at the same scan for primary and secondary 
ions, as well as discernible quantitation interference with the secondary ion. 
These compounds are flagged with an asterisk (*) on the data sheets (FORM I). 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax: 303/431-7171 



'3r Narrative-Enseco-RMAL #003429 
March 9, 1989 
Page Two 

::«rs •' -

Reported by; fhuiuu^ ( . pate: 
Audrey ^rniero 
Data Control 

Approved : DUe: 

Client/Service Representative 



EnsecL 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 

003429-0001-SA GAC-SLP15C1-012389 
003429-0001-DU GAC-SLP15C1D-012389 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 23 JAN 89 13:30 24 JAN 89 
AQUEOUS 23 JAN 89 13:30 24 JAN 89 

i-





IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3429 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.0 

EPA SAMPLE NO, 

3429-01 

SDG No.: N/A 

Lab Sample ID: 3429-01 

Lab File ID: S3429X348 

Date Received: 01/24/89 

Date Extracted: 01/30/89 

Date Analyzed: 02/03/89 

Dilution Factor: 0.125 

CONCENTRATION 
CAS NO. COMPOUND 

UNITS: NG/L 
Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 7.4 B 
95-13-6 IH-Indene 2.1 B 
91-20-3 Naphthalene 7.0 B 

4565-32-6 Benzo (B) Thiophene 6.2 ' 
91-22-5 Quinol ine 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 4 . 5 B 
90-12-0 1-Me thvl naphthalene 2.4 B 
92-52-4 Biphenvl 0.7 J B 
208-96-8 Acenaph t hy 1 ene 1.6 
83-32-9 Acenaphthene 3.2 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.1 B 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene v 2.5 B 
120-12-7 Anthracene 1.1 U 
2 60-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.2 J B 
129-00-0 Pvrene 1.8 B 
56-55-3 Benzof A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo(B) Fluoranthene 2. 5 u 
207-08-9 Benzo(K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo(E) Pvrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indenof 1.2,3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A,H) Anthracene 1.6 u 

191-24-2 Benzo (G.H.I) Pervlene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3429-OlRE 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3429 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3429-OlRE 

Lab File ID: S3429X397 

Date Received: 01/24/89 

Date Extracted: 02/07/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Ben2ofuran 5.1 U 
496-11-7 2, 3-Dihydroindene 1.7 B 
95-13-6 IH-Indene 2.0 
91-20-3 Naphthalene 3.1 J B * 

4565-32-6 Benzo (B) Thiophene 9.5 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 2.1 B * 
90-12-0 1-Methylnaphthalene 1.3 J B * 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthy 1 ene 1.2 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 0.7 J B 
132-65-0 Dibenzothiophene 0.5 J 
85-01-8 Phenanthrene 2.6 B 
120-12-7 Anthracene 1.1 U 

. 260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.3 J B 
129-00-0 Pyrene 1.5 B i 
56-55-3 Benzo (A) Anthracene 2.5 u ; 
218-01-9 Chrysene 0.4 J 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo (E) Pyrene 1.9 u 
50-32-8 Benzo rA) Pyrene 2.3 u 
198-55-0 Perylene 2.5 r 
56-49-5 3-Methylcholanthrene 3.5 L" 

193-39-5 Indenod. 2. 3-CD) Pyrene 2.1 u 
53-70-3 Dibenz fA.H) Anthracene 1.6 u 
191-24-2 Benzo (G.H. I) Pervlene 2.8 u 
215-58-7 Dibenz (A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3429 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3429-01 86 105 86 
2 3429-OlRE 82 100 101 
3 BLK-01 100 110 90 
4 BLK-02 82 53 35 

51 (NAP) 
52 (FLU) 
53 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev, 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3429 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3429X347 Lab Sample ID: BLK-01 

Date Extracted: 01/30/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 02/03/89 Time Analyzed: 15:22 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 
============ ============ =========== ========== 

1 3429-01 3429-01 S3429X348 02/03/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Name; RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3429 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S3429X347 

Date Received: 01/24/89 

Date Extracted:' 01/30/89 

Date Analyzed: 02/03/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2 , 3-Benzofuran 5.1 U 
496-11-7 2, 3-Dihvdroindene 3 . 3 
95-13-6 IH-Indene 1.2 
91-20-3 Naphthalene 8.5 

4565-32-6 Benzo (B) Thiophene 0.9 u 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methvlnaphthalene 5.3 
90-12-0 1-Methvlnaphthalene 3.3 
92-52-4 Biphenvl 0.8 J 
208-96-8 Acenaphthvlene 1.4 u 
83-32-9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 4.7 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluor anthene 1.0 J 
129-00-0 Pvrene 1.1 J 
56-55-3 Benzo (Ai Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno (1.2.3-CDl Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo(G.H. I) Pervlene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev, 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3429 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3429X398 Lab Sample ID: BLK-02 

Date Extracted: 02/07/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 02/20/89 Time Analyzed: 10:28 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
V SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

============ ============ =========== ========== 

1 3429-OlRE 3429-OlRE S3429X397 02/20/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev, 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3429 SAS No.: N/A SDG No.: N/A 

ELK-02 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-02 

Lab File ID: S3329X398 

Date Received: 01/24/89 

Date Extracted: 02/07/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
•11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
-64-9 
•73-7 
•65-0 
01-8 
12-7 
-94-6 
-74-8 
-44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
32-8 
•55-0 
•49-5 
•39-5 
•70-3 
24-2 
58-7 

2,3-Benzofuran 
•2,3-Dihydroindene 
-IH-Indene 
Naphthalene 
-Benzo (B) Thiophene_ 
-Quinoline 
-IH-Indole 
• 2-Methy1naphtha1ene 
•1-Methylnaphthalene" 
-Biphenyl_ 
-Acenaphthylene_ 
-Acenaphthene ] 
-Dibenzofuran 
-Fluorene 
Dibenzothiophene_ 
•Phenanthrene 
-Anthracene_ 
-Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene_ 
-Benzo(A)Anthracene, 
-Chrysene ' 
Benzo (B) Fl.uoranthene 
Benzo(K)Fluoranthene 
7,12-Dimethylbenzanthracene_ 
Benzo(E)Pyrene 
Benzo(A)Pyrene 
Perylene 
3-Methylcholanthrene 
Indeno(1,2,3-CD)Pyrene 
Dibenz(A,H)Anthracene 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene 

5.1 U 
1.5 
0.9 U 
3.1 J 
0.9 U 
1.4 U 
2.5 U 
2.2 
1.2 J 
4.3 U 
1.4 U 
1.3 U 
1.0 U 
0.4 J 
1.1 U 
1.9 
1.1 U 
2.9 U 
1.9 U 
0.8 J 
1.0 J 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 U 
1.6 U 
2.8 u 
1.6 u 

* 
* 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3429 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX346 02/03/89 13:49 
BLK-01 S3429X347 02/03/89 15:22 
3429-01 S3429X348 02/03/89 16:10 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3429 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX396 02/20/89 07:59 
3429-OlRE S3429X397 02/20/89 09:40 
ELK-02 S3429X398 02/20/89 10:28 

-FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH COnPOUNDS 

CASE NO: 
ONTR ACTOR: RWAI^^ 
JNTRACT NO: 

INSTRUMENT ID: X 
CALIBRATION DATE: 01-16-39 

niNinun RF FOR SPCC IS O. 090 MAXIMUM X RSD FOR CCC IS 33% 

LABORATORY ID: STDX26e STDX266 STDX33B 
STDX263 STDX267 

COMPOUND RF 2. RF 4. RF 24. RF 120. RF 480. AVG RF %RSD 

2. 3-BENZOFURAN 1. 182 1. 186 0. 982 0. 929 1. 007 1. 037 11. 2 
2i 3-DIHYDROINDENE 1. 139 1. 127 0. 902 0. 848 0. 904 0. 988 14. 3 
IH-INDENE 1. 873 1. 762 1. 463 1. 400 1. 333 1. 607 12. 6 
NAPHTHALENE 2. 397 2. 378 1. 994 1. 871 2. 033 2. 214 13. 6 
BENZO(B}THIOPHENE 1. 737 1. 742 1. 376 1. 331 1. 432 1. 324 13. 1 
QUINOLINE 0. 733 0. 677 0. 680 0. 784 0. 939 0. 762 14. 1 
IH-INDOLE 0. 872 0. 907 0. 826 0. 926 1 073 0. 921 10. 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14. 1 
1-METHYLNAPHTHALENE 1. 312 1. 237 1. 001 0. 933 1. 030 1. 110 14. 6 
BIPHENYL 1. 798 1. 739 1. 370 1. 332 1. 419 1. 532 14 3 
ACENAPHTHYLENE 1. 774 1. 733 1. 439 1. 433 1. 663 1. 616 9 3 
ACENAPHTHENE 1. 237 1. 223 0. 993 0. 961 1. 043 1. 092 11. a 
DIBENZOFURAN 1. 838 1. 886 1. 373 1. 401 1. 487 1. 601 13. 6 
FLUORENE 1. 311 1. 373 1. 143 1. 146 1. 247 1. 243 8. 1 
•^IBENZOTHIOPHENE 1. 149 1. 123 0. 924 0. 892 0. 930 1. 008 11. 8 

ENANTHRENE 1. 133 1. 113 0. 904 0. 890 0. 966 1. 003 12. 0 
.<1THRACENE 0. 962 1. 049 0. 869 0. 884 0. 984 0. 930 7. 7 
ACRIDINE 0. 810 0. 812 0. 349 0. 632 0. 738 0. 712 13. 7 
CARBAZOLE 0. 933 1. 009 0. 764 0. 793 0. 889 0. 882 11. 7 
FLUORANTHENE 1. 206 1. 240 0. 944 0. 936 1. 013 1. 068 13. 6 
PYRENE 1. 398 1. 238 0. 932 0. 903 0. 978 1. 094 20. 1 
BENZO(A)ANTHRACENE 1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 
CHRYSENE 1. 643 1. 468 1. 037 1. 014 0. 966 I. 230 24. 8 
BENZO(B)FLUORANTHENE 1. 201 1. 379 0. 991 0. 972 1. 014 1. 131 22. 2 
BENZO(K)FLUORANTHENE 1. 368 1. 860 1. 400 1. 321 1. 292 1. 488 13. 7 
7. 12-DlMETHYLBENZANTHRACENE 0. 620 0. 628 0. 471 0. 411 0. 460 0. 318 19 1 
BENZO(E)PYRENE 1. 870 1. 728 1. 106 1. 039 1. 048 1. 362 29. 3 
BENZO<A)PYRENE 1. 301 1. 280 0. 934 0. 936 0. 976 1. 089 16. 8 
PERYLENE 1. 239 1. 137 0. 914 0. 929 0. 961 1. 040 14. 2 
3-METHYLCHOLANTHRENE 0. 000 0. 338 0. 423 0. 444 0. 469 0. 469 10. 7 
INDENO(1,2.3-CD)PYRENE 1. 413 1. 320 1. 072 1. 066 1. 130 1. 240 17. 0 
DIBENZ(A.C)ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
DIBENZ(A.H)ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
BENZO<0. Hi I)PERYLENE 1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 18. 1 

''VG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND ( 
5D - PERCENT RELATIVE STANDARD DEVIATION 
.C - CALIBRATION CHECK COMPOUNDS(*) « - NOT DETECTABLE AT LOW LEVEL 

rTrvfVN. V<. 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

SE NO: 
NTRACTOR RMAL L 

CONTRACT NO- — 
INSTRUMENT ID: X 

CALIBRATION DATE: 02-03-B9 
TIME: 13. A9 
LABORATORY ID: 5TDX3A6 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0 050 MAXIMUM Y-D FOR CCC IS 357. 

COMPOUND AVG RF RF 4. 7. DIFF 

2,3-BENZOFURAN 1 057 1 083 -2. 4 
2.2-DIHYDROINDENE 0 988 0 938 5. 0 
I.w-INDENE 1. 607 1. 583 1. 4 
NAPHTHALENE 2. 214 2. 272 -2. 5 
BENZO(B)THIOPHENE 1 524 1. 449 4. 9 
QUINCLINE 0 762 0. 930 -22. 0 
IH-INDOLE 0 921 1. 026 -11. 3 
2-METHYLNAPHTHALENE 1 086 1 112 -2. 4 
1-METHYLNAPHTHALENE 1. 110 1. 035 6. 7 
BIPHENYL 1 532 1. 503 1. 8 
ACENAPHTHYLENE 1. 616 1. 576 2. 5 
ACENAPHTHENE 1 092 0. 990 9. 3 
DIBENZOFURAN 1 601 1. 648 -2. 9 
FLUORENE 1 245 1. 155 7. 1 
DIBENZOTHIOPHENE 1 008 0. 905 10. 2 
^ENANTHRENE 1. 005 0. 966 3. 8 
BTHRACENE 0. 950 0. 878 7. 5 
ICRIDINE 0. 712 0. 580 IB. 5 
CARBAZOLE 0 882 0. 936 -6. 0 
FLUORANTHENE 1 068 0. 907 15. 0 
PYRENE 1. 094 0. 906 17. 1 
BENZO(A)ANTHRACENE 1 131 1. 195 -5. 6 
CHRYSENE 1 230 1. 189 3. 2 
BENZO(B)FLUORANTHENE 1 151 1. 221 -6. 0 
BENZO(K)FLUORANTHENE 1 488 1. 145 23. 0 
7i12-DIMETHYLBENZANTHRACENE 0 518 0. 455 12. 1 
BENZO(E)PYRENE 1 362 1. 119 17. 8 
3ENZ0<A).PYRENE 1. 089 0. 868 20. 3 
PERYLENE 1 040 0. 873 16. 0 
3-METHYLCHOLANTHRENE 0. 469 0. 362 22. 7 
1NDENO (1.2. 3-CD) PYRENE 1 240 0. 982 20. 8 
31BENZ(A, C)ANTHRACENE 0 977 0. 842 13. 8 
DIBENZ(A.H)ANTHRACENE 0. 977 0. 842 13. 8 
BENZO(G. H. I)PERYLENE 1. 112 0. 931 16. 2 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(** 
"RSD - PERCENT RELATIVE STANDARD DEVIATION 
: - CALIBRATION CHECK COMPOUNDS.<•) # - NOT DETECTABLE AT LOW LEVEL 

rDZm 1[L 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CASE NO: 
CONTRACTOR: RMAL 
CONTRACT NO: 
INSTRUMENT ID: X 

CALIBRATION DATE: 02-20-89 
TIME: 07:39 
LABORATORY ID: STDX396 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. 030 MAXIMUM XD FOR CCC 18 

COMPOUND AVG RF RF 4. X DIFF 

2.3-BENZOFURAN 1. 037 1. 094 -3. 3 
2i3-DIHYDROINDENE 0. 988 0. 974 1. 3 
IH-INDENE 1. 607 1. 391 0. 9 
NAPHTHALENE 2. 214 2. 633 -19. 8 
BENZO(B)THIOPHENE 1. 324 1. 479 2. 9 
QUINOLINE 0. 762 0. 794 -4. 1 
IH-INDOLE 0. 921 0. 864 6. 1 
2-METHYLNAPHTHALENE 1. 086 1. 024 3. 7 
1-METHYLNAPHTHALENE 1. 110 1. 073 3. 3 
BIPHENYL 1. 332 1. 720 -12. 3 
ACENAPHTHYLENE 1. 616 1. 403 13. 0 
ACENAPHTHENE 1. 092 0. 976 10. 6 
DIBENZOFURAN 1. 601 1. 303 6. 1 
-LUORENE 1. 243 1. 127 9. 4 
DIBENZOTHIOPHENE 1. 008 0. 902 10. 3 
-=>HENANTHRENE 1. 003 0. 918 8. 6 
'•ANTHRACENE 0. 930 0. 775 18. 3 
'^CRIDINE 0. 712 0. 309 28. 4 
CARBAZOLE 0. 882 0. 860 2. 4 
LUORANTHENE 1. 068 0. 902 13. 4 

.^YRENE 1. 094 0. 894 18. 2 
13ENZ0 (A } ANTHRACENE 1. 131 1. 183 -4. 3 
CHRYSENE 1. 230 1. 276 -3. 7 
3ENZ0(B > FLUORANTHENE 1. 131 1. 343 -16. 6 
3ENZ0(K}FLUORANTHENE 1. 488 1. 387 6. 8 
7,12-DIMETHYLBENZANTHRACENE 0. 318 0. 304 2. 7 
I3ENZ0(E)PYRENE 1. 362 1. 414 -3. 7 
3ENZ0(A)PYRENE 1. 089 0. 964 11. 3 
^'ERYLENE 1. 040 0. 902 13. 3 
3-METHYLCHOLANTHRENE 0. 469 0. 314 32. 9 
INDENOd. 2. 3-CD)PYRENE 1. 240 0. 992 19. 9 
DIBENZ(A.C)ANTHRACENE 0. 977 0. 843 13. 7 
DIBENZ(A,H)ANTHRACENE 0. 977 0. B43 13. 7 
BENZO(G. HI DPERYLENE 1. 112 0. 941 13. 3 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND( 
y.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS<») - NOT DETECTABLE AT LOW LEVEL 



8C 
S£MIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3429 

Lab File ID (Standard): STDX346 

Instrument ID: X 

Contract; N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed; 02/03/89 

Time Analyzed: 13:49 

12 HOUR STD 

UPPER LIMIT 

IS#1 (ACN) 
AREA # 

159426 

318852 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
, AREA # 

128843 12 HOUR STD 

UPPER LIMIT 

IS#1 (ACN) 
AREA # 

159426 

318852 

262248 

524496 

IS#3 (BAP) 
, AREA # 

128843 12 HOUR STD 

UPPER LIMIT 

IS#1 (ACN) 
AREA # 

159426 

318852 

262248 

524496 257686 

64421 

128843 
121994 

LOWER LIMIT 

SAMPLE NO. 

BLK-01 
3429-01 

79713 131124 

257686 

64421 

128843 
121994 

LOWER LIMIT 

SAMPLE NO. 

BLK-01 
3429-01 

156960 
142292 

262248 
233266 

257686 

64421 

128843 
121994 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3429 

Lab File ID (Standard): STDX396 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 02/20/89 

Time Analyzed: 07:59 

12 HOUR STD 

IS#1 (ACN) 
AREA # 

401605 

803210 

IS#2 (PHN) 
AREA # 

654561 
SSSSSSSSSSSSSBS 

1309122 

327280 

IS#3 (BAP) 
AREA # 

341364 

682728 

170682 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

3429-OlRE 
BLK-02 

IS#1 (ACN) 
AREA # 

401605 

803210 

IS#2 (PHN) 
AREA # 

654561 
SSSSSSSSSSSSSBS 

1309122 

327280 

IS#3 (BAP) 
AREA # 

341364 

682728 

170682 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

3429-OlRE 
BLK-02 

200802 

~ ~ 1 

IS#2 (PHN) 
AREA # 

654561 
SSSSSSSSSSSSSBS 

1309122 

327280 

IS#3 (BAP) 
AREA # 

341364 

682728 

170682 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

3429-OlRE 
BLK-02 

200802 

~ ~ 1 

563000 
550000 

340000 
358000 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

3429-OlRE 
BLK-02 

348000 
341000 

563000 
550000 

340000 
358000 

IS#1 (ACN) 
IS#2 (PHN) 
IS#3 (BAP) 

DIO-ACENAPHTHENE 
DIO-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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Rockv Mountain 
Analytical Laboraiorv 

Enseco 

March 7, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the two aqueous samples received at Rocky 
Mountain Analytical Laboratory on February 7, 1989. 

This data package is in compliance with the terras and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Rebecca Williams. 

Sincerely, 

jfamona Power 
lata Control 

Enclosures 

cc: Rebecca Williams, Program Administrator 

RMAL #3557 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Enseco 
Discussion 

This report contains results and supporting quality control and sample 
Identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order; 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix). Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Quality Control Results 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. These QC checks 
include analysis of blanks, laboratory control samples (ICS) and surrogate 
control samples. Results from these analyses are presented along with the 
control limits. 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID 

003557-0001-SA 
003557-0002-SA 

Client ID 

6AC SLPIOT TOC-020689 
GAC SLPIOCI TOC-020689 

Matrix 
Sampled 

Date Time 
Received 
Date 

AQUEOUS 06 FEB 89 13:45 07 FEB 89 
AQUEOUS 06 FEB 89 13:45 07 FEB 89 



Enseco 
General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC SLPIOT TOC-020689 
003557-0001-SA Enseco ID: 1027812 
AQUEOUS Sampled: 06 FEB 89 
07 FEB 89 Prepared: NA 

Received: 07 FEB 89 
Analyzed: NA 

Total Organic Carbon 

Result 

1.0 

Units 

mg/L 

Reporting Analytical 
Limit Method 

0.1 415.1 

Analyzed 
Date 

13 FEB 89 

ND»Not Detected 
NA°Not Applicable 

Reported By: Roxanne Sullivan Approved By: Toni Lusk 



General Inorganics 

Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC SLPIOCI TOC-020689 
003557-0002-SA Enseco ID: 1027815 
AQUEOUS Sampled: 06 FEB 89 
07 FEB 89 Prepared: NA 

Total Organic Carbon 

Result 

1.4 

Units 

mg/L 

Re 

Received: 07 FEB 89 
Analyzed: NA 

.imit 

0.1 

Analytical 
Method 

415.1 

Analyzed 
Date 

13 FEB 89 

ND^Not Detected 
NA-Not Applicable 

Reported By: Roxanne Sullivan Approved By: Toni Lusk 



Enseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix Test LCS 

003557-0001-SA AQUEOUS TOC-A 13 FEB 89-C 
003557-0002-SA AQUEOUS TOC-A 13 FEB 89-C 



Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy(%) Precision(RrO) 
Analyte Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 13 FEB 89-C 
Concentration Units: mg/L 

Total Organic Carbon 25 23.7 23.5 95 94 91-109 1.1 20 



Rocky Mountain 
Analytical Laboratory 

^Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

March 13. 1989 

Enseco - RMAL Project Number 003557 

Introduction 
Six aqueous samples were received at Rocky Mountain Analytical Laboratory 

on February 7, 1989. The samples were logged in under RMAL project number 
003557. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. Sample GAC-SLPlOFBD-020689 was extracted and held 
per the 1989 QAPP. All other samples were analyzed for part-per-trillion 
(ppt) polynuclear aromatic hydrocarbons. 

Internal Oualitv Control Processes. .Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

Due to an interference in the matrix of sample 3557-03, the recovery of 
D8-Naphthalene exceeded the upper control limit. The presence of this 
interference has been confirmed by evaluating chromatographic peak shapes and 
ion intensities of the surrogate. Since this interference is specific to the 
surrogate, it has not affected the quantitation of target compounds. 

Samples 3557-01, OlDUP, 02, 03, OlMS and Bik 2/08 showed compounds out of 
control limits for secondary ion confirmation. In some instances a compound 
may still be determined to be present in a sample after close inspection of 
the data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. These compounds are flagged 
with an asterisk (*) on the data sheets (FORM I). 

Enseco Incorporated 
4955 Yarrow Street 
An-ada. Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Case Narrative-Enseco-RMAL #3557 
March 13, 1989 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; Date; 
'Aiia^^ 
Data CoDX 

rmero 
rol 

Approved Date: 

Client Service Representative 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

%Enseco 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003557-0001-SA GAC SLPlOT-020689 AQUEOUS 06 FEB 89 13:45 07 FEB 89 
003557-0001-0U GAC-SLPlOTD-020689 AQUEOUS 06 FEB 89 14:00 07 FEB 89 
003557-0001-MS GAC SLPlOTMS-020689 AQUEOUS 06 FEB 89 13:45 07 FEB 89 
003S57-0002-SA GAC SLPIOCI-020689 AQUEOUS 06 FEB 89 13:45 07 FEB 89 
003557-0003-SA GAC-SLPlOFB-020689 AQUEOUS 06 FEB 89 13:30 07 FEB 89 
003557-0003-0U GAC SLPlOFBD-020689 AQUEOUS 06 FEB 89 13:30 07 FEB 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3557-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code; ENSECO Case No.: 3557 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: 2611-01 

Lab File ID; S3557X402 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: 
CAS NO. COMPOUND 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

89-6 
11-7 
13-6 
20-3 
32-6 
22-5 
72-9 
57-6 
12-0 
52-4 
96-8 
32-9 
64-9 
73-7 
65-0 
01-8 
12-7 
94-6 
•74-8 
44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
49-5 
•39-5 
-70-3 
•24-2 
•58-7 

2,3-Benzofuran 
2,3-Dihydroindene_ 
IH-Indene 
Naphthal ene_ 
Benzo(B)Thiophene, 
Quinoline 
IH-Indole 
2-Methylnaphthalene_ 
1-Methylnaphthalene_ 
Biphenyl_ 
Acenaphthylene_ 
Acenaphthene 
Dibenzofuran 
Fluorene 
Dibenzothiophene_ 
Phenanthrene ^ 
Anthracene 
Acridine 
Carbazole 
Fluoranthene 
Pyrene_ 
Benzo(A)Anthracene_ 
Chrysene_ 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
7,12-Dimethylbenzanthracene_ 
Benzo(E)Pyrene 
Benzo(A)Pyrene 
Perylene_ 
3-Methylcho1anthrene 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz(A,H)Anthracene_^ 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

NG/L 
Q 

5.1 •u 
9.7 B 
1.1 B 
3.7 B 
1.0 
1.4 U 
2.5 U 
2.9 B 
1.7 B 
1.5 J 
1.8 
3.8 
1.0 U 
2.7 
1.1 U 
2.9 B 
1.1 U 
2.9 U 
1.9 U 
1.5 B 
1.5 B 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 U 
1.6 U 
2.8 U 
1.6 U 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3557-OlDUP 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: 3557-OlDUP 

Lab File ID: S3557X403 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 24. B 
95-13-6 IH-Indene 1.5 B 
91-20-3 Naohthalene 4.5 J B * 

4565-32-6 BenzofB) Thioohene 2.5 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 3.0 B 
90-12-0 1-Methvlnaphthalene 2.4 B 
92-52-4 Biphenvl 2.6 J * 
208-96-8 Acenaphthvlene 5.0 
8 3 - 3 2 -9 Acenaphthene 11. 
132-64-9 Dibenzofuran 1.6 * 

86-73-7 Fluorene 7.1 
132-65-0 Dibenzothiophene 0.8 J 
85-01-8 Phenanthrene 3.1 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 2.1 B 
129-00-0 Pvrene 2.0 B 
56-55-3 Benzo (k) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo fE) Pvrene 1.9 U 
50-32-8 Benzo fA) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno^l.2. 3-CD) Pvrene 2.1 U 
53-70-3 DibenzfA.H) Anthracene 1.6 U 
191-24-2 Benzo fG. H.I) Pervlene 2.8 U 
215-58-7 Dibenz fA.C) Anthracene 1.6 u 

* = Compound does not meet secondary ion comfirmation criteria. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVpiATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

3557-02 

SDG No.: N/A 

Lab Sample ID: 3557-02 

Lab File. ID: S3557X405 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 17. B 
95-13-6 IH-Indene 2.5 B 
91-20-3 Naphthalene 3.7 J B * 

4565-32-6 Benzo (B) Thiophene 8.2 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 3.0 * 

91-57-6 2-Methvlnaphthalene 2.8 B * 
90-12-0 1 -Me thvl naphtha 1 ene 1.5 J B 
92-52-4 Biphenvl 0.8 J 
208-96-8 Acenaphthvlene 2.4 
83-32 -9 Acenaphthene 6.5 
132-64-9 Dibenzofuran 1.5 * 

86-73-7 Fluorene 2.2 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 2.2 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.3 J B 
129-00-0 Pvrene 1.4 B * 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo ̂E) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 U 
191-24-2 . Benzo^G.H.I)Pervlene 2.8 U 
215-58-7 Dibenz fA.C) Anthracene 1.6 U 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3557-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: 3557-03 

Lab File ID: S3557X406 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2, 3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 7.9 B 
95-13-6 IH-Indene 2.3 B * 
91-20-3 Naphthalene 15. B * 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.6 
120-72-9 IH-Indole 1.5 J * 
91-57-6 2-Methylnaphthalene 13. B * 
90-12-0 1-Methvlnaphthalene 7.3 B 
92-52-4 Biphenvl 2.5 J * 
208-9 6-8 Acenaphthvlene 1.5 * 

83-32 -9 Acenaphthene 0.6 J 
132-64-9 Dibenzofuran 2.0 * 

86-73-7 Fluorene 2.6 
132-65-0 Dibenzothiophene 1.2 
85-01-8 Phenanthr ene 7.1 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 •k 

206-44-0 Fluoranthene 1.6 B 
129-00-0 Pvrene 2.1 B * 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo ̂E) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 U 

191-24-2 Benzo rc. H.I) Pervlene 2.8 U 
215-58-7 Dibenz fA.C) Anthracene 1.6 U 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3557-OlMS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: 3557-OlMS 

Lab File ID: S3557X404 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 14. B 
95-13-6 IH-Indene 9.6 B SP 
91-20-3 Naphthalene 12. B SP 

4565-32-6 Benzo (B) Thiophene 1.5 * 

91-22-5 Quinoline 14. SP 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methylnaphthalene 14. B SP 
90-12-0 1-Methylnaohthalene 2.1 B 
92-52-4 Biphenvl 1.4 J 
208-96-8 Acenaphthvlene 2.8 
83-32-9 Acenaphthene 6.3 
132-64-9 Dibenzofuran 1.5 * 

86-73 -7 Fluorene 16. SP 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 2.7 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.7 B 
129-00-0 Pvrene 1.7 B 
56-55-3 Benzo ̂ A) Anthracene 2.5 U 
218-01-9 Chrvsene 9.9 SP 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo fE) Pvrene 2.4 SP * 
50-32-8 Benzo (A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo^G.H. I) Pervlene 2.8 u 
215-58-7 ^^DibenzfA.C) Anthracene 1.6 u 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No, N/A 

EPA 81 82 83 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3557-01 91 108 67 
2 J557-01DUP 107 116 84 
3 3557-01M8 88 110 82 
4 3557-02 98 116 80 
5 3557-03 110 * 127 95 

BLK-01 92 57 11 

81 (NAP) 
82 (FLU) 
83 (CHR) 

DB-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRY8ENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II 8V-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3557-01 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 1.1 9.6 85 
Naphthalene 10 3.7 12. 83 
Quinolene 10 0.0 14. 140 
2-Methylnaphthalene_ 10 2.9 14. 110 
Fluorene 10 2.7 16. 130 
Chrvsene 10 0.0 9.9 99 
BenzofE)Pvrene 10 0.0 2.4 24 

COMMENTS: 

FORM III SV-1 1/87 Rev, 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 3557-01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2.3-Dihvdroindene 9.7 24. 85 
IH-Indene 1.1 1.5 31 
Naphthalene 3.7 4.5 20 
Benzo(B)Thiophene 1.0 2.5 86 
2 -Met hy 1 naphtha 1 ene 2.9 3.0 3 . 4 
1-Methylnaphthalene 1.7 2.4 34 
Blphenvl 1.5 2.6 54 
Acenaphthene 3.8 11. 97 
Fluorene 2.7 7.1 90 
Phenanthrene 2.9 3.1 6.7 
Fluoranthene 1.5 2.1 33 
Pvrene 1.5 2.0 28 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



4B 
• SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name; RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3557X401- Lab Sample ID: BLK-01 

Date Extracted: 02/08/89 Extraction: (SepF/Cont/Sonc) SERF 

Date Analyzed: 02/20/89 Time Analyzed: 12:56 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

=ssss=s====ss:ss ============ ========== 

1 3557-01 3557-01 S3557X402 02/20/89 
2 3557-OlDUP 3557-OlDUP S3557X403 02/20/89 
3 3557-OlMS 3557-OlMS S3557X404 02/20/89 
4 3557-02 3557-02 S3557X405 02/20/89 
5 3557-03 3557-03 S3557X406 02/20/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

ELK-01 

SDG No.: N/A 

Lab Sample ID: BLK-01 

Lab File ID: S3557X401 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 2.2 
95-13-6 IH-Indene 1.0 
91-2 0-3 Naohthalene 4.2 J * 

4565-32-6 Benzo(B) ThioDhene 0.9 U 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methvlnanhthalene 2.7 
90-12-0 1 -Me thvl naphtha 1 ene 1.5 J 
92-52-4 Biphenvl 4.3 u 
208-96-8 Acenaohthvlene 1.4 u 
8 3 - 3 2 -9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 2.0 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 0.9 J 
129-00-0 Pvrene 1.0 J 
56-55-3 Benzo f A) Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 BenzofB) Fluoranthene 2.5 u 
207-08-9 BenzofK^ Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 BenzoTE) Pvrene 1.9 u 
50-32-8 BenzofA) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A. H) Anthracene 1.6 u 
191-24-2 BenzorG.H. I) Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3557 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX396 02/20/89 07:59:00 
BLK-01 S3557X401 02/20/89 12:56:00 
3557-01 S3557X402 02/20/89 13:46:00 
3557-OlDUP S3557X403 02/20/89 14:36:00 
3557-OlMS S3557X404 02/20/89 15:26:00 
3557-02 S3557X405 02/20/89 16:15:00 
3557-03 S3557X406 02/20/89 17:04:00 

FORM V 1/87 Rev. 



INITIAL CALISRATICN 
PAH COnPQUNDS 

CASE NC. INSTRUMENT ID ,< ,S, , 
CONTRACTOR; CALIBRATION DATE: 01-16-3<9 
CONTRACT NO: 

/ 

MINIMUM RF FOR SFCC IS 0. 030 MAXIMUM 7. RSR FDR CCC IS 337. 

LABORATORY ID: STDX268 STDX266 3T0X338 
STDX263 STDX267 

COMPOUND 

Z, 3-BENZaFURAN 
2.O-DIHVDROINDENE 
IH-INDENE 
NAPHTHALENE 
BENZO(B)THIQPHENE 
QUINOLINE 
IH-INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE * 
DIBENZOTHIOPHENE 
°HENANTHRENE 
ANTHRACENE 
ACRIDINE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO(B>FLUORANTHENE 
BENZO(K > FLUORANTHENE 
7. 12-DIMETHYLBENZANTHRACENE 
BENZO(E}PYRENE 
BENZO(A}PYRENE 
PERYLENE 
3-METHYLCHOLANTHRENE 
INDENOC1,2.3-CO)PYRENE 
DIBENZ(A.C)ANTHRACENE 
DIBENZ<A. H)ANTHRACENE 
BENZO(Gi H. I)PERYLENE 

RF 2. RF 4. RF 24. RF 120. RF 460. AVG RF •/IRSD CCS 

1 182 1. 1S6 0. 9S2 0. 929 1. 007 1. 037 11 2 
1. 13? 1. 127 0. 902 0. 843 0. 904 0. 988 14. 5 
1. 873 1. 762 1. 463 • 

1 . 4C0 1. 333 1. 607 12. c 
2. 597 2. 378 1. 99A 1. 871 2. 033 2. 214 15. a 
I. 737 1. 742 1. 376 1. 331 1. 432 1. 324 13. 1 
0. 733 0. 677 0. 680 0. 734 0. 939 0. 762 14 1 
0. 872 0. 907 0. 32a 0. 926 1. 073 0. 921 10 2 
1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14 1 
I. 312 1. 237 1. 001 0. 953 1. 030 1. 110 14. 6 
1. 798 1. 739 1. 370 1. 332 1. 419 1. 332 14. 3 
1. 774 1. 733 1. 439 1. 433 1. 663 1. 616 9. 3 
1. 237 1. 223 0. 993 0. 961 1. 043 1. 092 11. 8 
1. 838 I. 886 1. 373 1. 401 1. 487 1. 601 13. 6 
I. 311 l. 373 • 1. 143 1. 146 1. 247 1. 243 8. 1 
1. 149 1.123 0. 924 0. 892 0. 930 1. 008 11.8 
1. 133 1. 113 0. 904 0. 890 0. 966 1. 003 12.0 
0. 962 I. 049 0. 869 0. 884 0. 984 0. 930 7. 7 
0. 810 0. 812 0. 349 0. 632 0. 738 0. 712 13. 7 
0. 933 1. 009 0. 764 0. 793 0. 889 0. 882 11. 7 
1. 206 1. 240 0. 944 0. 936 1. 013 1. 068 13. 6 
1. 398 1. 238 0. 932 0. 903 0. 978 1. 094 20. 1 
1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 
1. 643 1.468 1. 037 1. 014 0. 966 1.230 24. 8 
1. 201 1. 379 0. 991 0. 972 1. 014 1. 131 22. 2 
1. 368 1. 860 1. 400 1. 321 1. 292 1.488 13. 7 
0. 620 0. 628 0. 471 0. 411 0. 460 0. 318 19. 1 
1. 870 1. 728 1. 106 1. 039 1. 048 1. 362 29. 3 
1. 301 1. 280 0. 934 0. 936 0. 976 1. 089 16. 8 
1. 239 1. 137 0. 914 0. 929 0. 961 1. 040 14. 2 
0. 000 0. 338 0. 423 0. 444 0. 469 0. 469 10. 7 
1. 413 1. 320 1. 072 1. 066 1. 130 1. 240 17. 0 
0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 IS. 1 \ 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHEC'^ COMPOUND (*• 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECX COMPOUNDS(») # - NOT DETECTABLE AT LOW LEVEL 

j^mJZC 



CASE NO; 
CONTRACTOR: 
CONTRACT NO: 

STRUMENT ID: X 

CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CALIBRATION DATE: 02-20-09 
TIME: 07:39 
LABORATORY ID: STDX396 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. 030 MAXIMUM XD FOR CCC IS 

COMPOUND 

U. K
 

1 RF 4. % DIFF 

2< 3-BENZOFURAN 1. 037 1. 094 -3. 3 
2,3-DIHYDROINDENE 0. 988 0. 974 1. 3 
IH-INDENE 1. 607 1. 391 0. 9 
NAPHTHALENE 2. 214 2. 633 -19. 8 
BENZO(B)THIOPHENE 1. 324 1. 479 2. 9 
QUINCLINE 0, 762 0. 794 -4. 1 
IH-INDOLE 0. 921 0. 864 6. 1 
2-METHYLNAPHTHALENE 1. 086 1. 024 3. 7 
1-METHYLNAPHTHALENE 1. 110 1. 073 3. 3 
BIPHENYL 1. 332 1. 720 -12. 3 
ACENAPHTHYLENE 1. 616 1. 403 13. 0 
ACENAPHTHENE 1. 092 0. 976 10. 6 
DIBENZOFURAN 1. 601 1. 303 6. 1 
rLUORENE 1. 243 1. 127 9. 4 
DIBENZOTHIOPHENE 1. 008 0. 902 10. 3 
''HENANTHRENE 1. 003 0. 918 8. 6 
ANTHRACENE 0. 930 0. 773 18. 3 
ACRIDINE 0. 712 0. 309 28. 4 
"^RBAZOLE 0. 882 0. 860 2. 4 

;ORANTHENE 1. 068 0. 902 13. 4 
RENE 1. 094 0. 894 18. 2 

BENZO(A}ANTHRACENE 1. 131 1. 183 -4. 3 
CHRYSENE 1. 230 1. 276 -3. 7 
BENZO(B >FLUORANTHENE 1. 131 1. 343 -16. 6 
BENZO < K)FLUORANTHENE 1. 488 1. 387 6. 8 
7, 12-DIMETHYLBENZANTHRACENE 0. 318 0. 304 2. 7 
BENZO (E,)PYRENE 1. 362 1. 414 -3. 7 
BENZO(A>PYRENE 1. 089 0. 964 11. 3 
PERVLENE 1. 040 0. 902 13. 3 
3-METHYLCHOLANTHRENE 0. 469 0. 314 32. 9 
INDENO (1.2, 3-CD) PYRENE 1. 240 0. 992 19. 9 
DIBENZ(A.C > ANTHRACENE 0. 977 0. 843 13. 7 
DIBENZ(A. H)ANTHRACENE 0. 977 0. 843 13. 7 
BENZO (6. H. DPERYLENE 1. 112 0. 941 13. 3 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(**) 
y.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS<«) # - NOT DETECTABLE AT LOW LEVEL 

fLl^m 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3557 

Lab File ID (Standard): STDX396 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 02/20/89 

Time Analyzed: 07:59:00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

654561 

IS#3 (BAP) 
AREA # 

341364 

682728 

12 HOUR STD 401605 

803210 

IS#2 (PHN) 
AREA # 

654561 

IS#3 (BAP) 
AREA # 

341364 

682728 UPPER LIMIT 

401605 

803210 1309122 

IS#3 (BAP) 
AREA # 

341364 

682728 

LOWER LIMIT 200802 

344000 
300000 
290000 
313000 
314000 
335000 

327280 

534000 
476000 
452000 
504000 
491000 
529000 

170682 

SAMPLE NO. 

200802 

344000 
300000 
290000 
313000 
314000 
335000 

327280 

534000 
476000 
452000 
504000 
491000 
529000 

BLK-01 
3557-01 
3557-OlDUP 
3557-OlMS 
3557-02 
3557-03 

200802 

344000 
300000 
290000 
313000 
314000 
335000 

327280 

534000 
476000 
452000 
504000 
491000 
529000 

359000 
365000 
342000 
353000 
366000 
400000 

IS#1 (ACN) 
IS#2 (PHN) 
IS#3 (BAP) 

DIO-ACENAPHTHENE 
D10-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev, 

FORM VIII SV-2 



Rocky Mouniain 
Analytical Luboraiorv 

Enseco 

March 7, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55415 

Dear James; 

Enclosed is the report for the one aqueous sample received at Rocky 
Mountain Analytical Laboratory on February 7, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Rebecca Williams. 

Sincerely, 

•Raijiona Power 
Data Control 

Enclosures 

cc: Rebecca Williams, Program Administrator 

RMAL #3558 

Enseco Incorporaced 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax- 303/431-7171 



Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order; 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample Description Information 

The Sample Description Information lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for each sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory identification number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix). Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. 

Quality Control Results 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. These QC checks 
include analysis of blanks, laboratory control samples (LCS) and surrogate 
control samples. Results from these analyses are presented along with the 
control limits. 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003558-0001-SA GAC SLPIOF TOC-020689 AQUEOUS 06 FEB 89 13:30 07 FEB 89 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client 10: GAG SLPIOF TOC-020689 
Lab ID: 003558-0001-SA Enseco ID: 1027811 
Matrix: AQUEOUS Sampled: 06 FEB 89 Received: 07 FEB 89 
Authorized: 07 FEB 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.6 mg/L 0.1 415.1 13 FEB 89 

ND-Not Detected 
NA»Not Applicable 

Reported By: Roxanne Sullivan Approved By: Toni Lusk 



Enseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix Test LCS 

003558-0001-SA AQUEOUS TOC-A 13 FEB 89-C 



Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration 

Spiked Measured LCSl 
LCSl LCS2 

Accuracy(%) Precision(RPD) 
SI LCS2 Limits LCS Limits 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 13 FEB 89-C 
Concentration Units: mg/L 

Total Organic Carbon 25 23.7 23.5 95 94 91-109 1.1 20 



Rockv Mouniain 
AnalMical Laboraion 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

March 7, 1989 

Enseco - RMAL Project Number 003558 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

February 7, 1989. The sample was logged in under RMAL project number 003558. 
A cross reference associating the RMAL sample number to the actual field 
sample number is included. The sample was analyzed for medium level part-per-
trillion (ppt) polynuclear aromatic hydrocarbons. 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

No problems were encountered in the polynuclear aromatic hydrocarbon 
analysis. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by: Date: 1^ 
Audrey Vdrniero 
Data Cowrol 

Approved Date:. 
Rebecca Williams 
Client Service Representative 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax; 303/431-7171 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003558-0001-SA GAC-SLPlOF-020689 AQUEOUS 06 FEB 89 13:30 07 FEB 89 



-h 

••. j 
• i 

ri: 
-•V 

DATA i i 

FOR 
C.\T»-^ OF Sr. I J0ULV."S ?A.' .R-V. 

TJrrVH QG.* 3358 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

3558-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3558 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3558-01 

Lab File ID: S3558X399 

Date Received: 02/07/89 

Date Extracted: 02/09/89 

Date Analyzed: 02/20/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 410. U 
496-11-7 2,3-Dihydroindene 1400. 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene 520. U 

4565-32-6 Benzo (B) Thiophene 300. 
91-22-5 Quinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2-Methvlnaphthalene 72. U 
90-12-0 1-Methvlnaphthalene 120. J 
92-52-4 Biphenvl 310. J 
208-96-8 Acenaphthvlene 610. 
8 3 -3 2 -9 Acenaphthene 1300. 
132-64-9 Dibenzofuran 370. 
86-73-7 Fluorene 1200. 
132-65-0 Dibenzothiophene 110. 
85-01-8 Phenanthrene 150. 
120-12-7 Anthracene 88. U 
260-94-6 Acridine 230. U 
86-74-8 Carbazole 150. U 
206-44-0 Fluoranthene 250. 
129-00-0 Pyrene 230. 
56-55-3 Benzo (A) Anthracene 200. U 

218-01-9 Chrvsene 220. U 
205-99-2 Benzo (B) Fluoranthene 200. U 
207-08-9 Benzo (K) Fluoranthene 180. U 
57-97-6 7,12-Dimethylbenzanthracene_ 220. U 

192-97-2 Benzo (E) Pyrene 150. U 
50-32-8 Benzo (A) Pyrene 180. U 

198-55-0 Pervlene 200. U 
56-49-5 3-Methvlcholanthrene 280. U 

193-39-5 Indenod, 2,3-CD) Pyrene 170. u 
53-70-3 Dibenz (A, H) Anthracene 130. u 

191-24-2 Benzo (G. H.I) Perylene 220. u 
215-58-7 Dibenz fA.C) Anthracene 130. u 

FORM I SV-1 1/87 Rev, 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3558 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3558-01 92 100 97 
2 BLK-01 94 99 75 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3558 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3558X400 Lab Sample ID: BLK-01 

Date Extracted: 02/09/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 02/20/89 Time Analyzed: 12:06 

Matrix: (soil/water) WATER Level: (low/med) MED 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 
============ =========== ========== 

1 3558-01 3558-01 S3558X399 02/20/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3558 SAS No.: N/A SDG No.: N/A 

ELK-01 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: BLK-01 

Lab File ID: S3558X400 

Date Received: 02/07/89 

Date Extracted: 02/09/89 

Date Analyzed: 02/20/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2, 3-Benzofuran 410. U 
496-11-7 2 ,3-Dihvdroindene 110. U 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene 520. U 

4565-32-6 Benzo (B) Thiophene 72. U 
91-22-5 Quinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2 -Methy Inaphthalene 72. U 
90-12-0 1-Methylnaphthalene 130. u 
92-52-4 Biphenvl 340. u 
208-96-8 Acenaphthvlene 110. u 
8 3-32-9 Acenaphthene 100. u 
132-64-9 Dibenzofuran 80. u 
86-7 3-7 Fluorene 80. u 
132-65-0 Dibenzothiophene 88. u 
85-01-8 Phenanthrene 100. u 
120-12-7 Anthracene 88. u 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-44-0 Fluoranthene lio. u 
129-00-0 Pyrene 110. u 
56-55-3 Benzo (A) Anthracene 200. u 

218-01-9 Chrysene 220. u 
205-99-2 Benzo(B) Fluoranthene 200. u 
207-08-9 Benzo(K) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 

192-97-2 Benzo(E) Pyrene 150. u 
50-32-8 Benzo (A) Pyrene 180. u 

198-55-0 Perylene 200. u 
56-49-5 3-Methylcholanthrene 280. u 

193-39-5 Indeno (1,2.3-CD) Pyrene 170. u 
53-70-3 Dibenz (A, H) Anthracene 130. u 

191-24-2 Benzo (G. H. I) Perylene 220. u 
215-58-7 Dibenz (A. C) Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3558 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
3558-01 
BLK-01 

STDX396 
S3558X399 
S3558X400 

02/20/89 
02/20/89 
02/20/89 

07:59:00 
11:17:00 
12:06:00 

FORM V 1/87 Rev. 
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CONTINUING CALIBRATION CHECK 
PAH ~ COMPOUNDS 

CASE NO: 
CONTRACTOR: RMALL 
rONTRACT NO: —^ 

TRUMENT ID: X 

CALIBRATION DATE: 02-20-B9 , 
T1ME:T07:'39 
LABORATORY:ID: -STDX396 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. 090 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. X DIFF 

2i3-BENZOFURAN 1. 097 1. 094 -3. 9 
2> 3-DIHYDROINDENE 0. 988 0. 974 1. 3 
IH-INDENE 1. 607 1. 991 0. 9 
NAPHTHALENE 2. 214 2. 693 -19. 8 
DENZO(B>THIOPHENE 1. 924 1. 479 2. 9 
GUINOLINE 0. 762 0. 794 -4. 1 
IH-INDOLE 0. 921 0. 864 6. 1 
2-METHYLNAPHTHALENE 1. 086 1. 024 9. 7 
1-METHYLNAPHTHALENE 1. 110 1. 073 3. 3 
BIPHENYL 1. 932 1. 720 -12. 3 
ACENAPHTHYLENE 1. 616 1. 409 13. 0 
ACENAPHTHENE 1. 092 0. 976 10. 6 
DIBENZOFURAN 1. 601 1. 903 6. 1 
FLUORENE 1. 249 1. 127 9. 4 
DIBENZOTHIOPHENE 1. 008 0. 902 10. 9 
3HENANTHRENE 1. 009 0. 918 8. 6 
ANTHRACENE 0. 990 0. 779 18.3 
ACRIDINE 0. 712 0. 909 28.4 
C^BAZOLE 0. 882 0. 860 2. 4 
^BORANTHENE 1. 068 0. 902 19. 4 
^IENE 1: 094 0. 894 18.2 
BENZO(A)ANTHRACENE 1. 131 1. 183 -4. 9 
CHRYSENE 1. 230 1. 276 -3. 7 
BENZO(B > FLUORANTHENE 1. 191 1. 343 -16. 6 
BENZO(K)FLUORANTHENE 1. 488 1. 387 6. 8 
7,12-DIMETHYLBENZANTHRACENE 0. 918 0. 904 2. 7 
BENZO(E)PYRENE 1. 362 1. 414 -3. 7 
3ENZ0<A)PYRENE 1. 089 0. 964 11. 9 
PERYLENE 1. 040 0. 902 13.3 
3-METHYLCHOLANTHRENE 0. 469 0. 314 32. 9 
INDENO<1.2, 3-CD)PYRENE 1. 240 0. 992 19. 9 
DIBENZ(A* C)ANTHRACENE 0. 977 0. 843 13.7 
DIBENZ(A.H)ANTHRACENE 0. 977 0. 843 13.7 
BENZO(G.H, I)PERYLENE 1. 112 0. 941 19.3 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND <»•) 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(«) * - NOT DETECTABLE AT LOM LEVEL 

3ZI 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3558 

Lab File ID (Standard): STDX396 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 02/20/89 

Time Analyzed: 07:59:00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

654561 

1309122 

327280 

IS#3 (BAP) 
AREA # 

341363 

682726 

170681 

12 HOUR STD 401614 

IS#2 (PHN) 
AREA # 

654561 

1309122 

327280 

IS#3 (BAP) 
AREA # 

341363 

682726 

170681 

UPPER LIMIT 

LOWER LIMIT 

803228 

200807 

IS#2 (PHN) 
AREA # 

654561 

1309122 

327280 

IS#3 (BAP) 
AREA # 

341363 

682726 

170681 

SAMPLE NO. 

3558-01 
BLK-01 

327000 
316000 

562000 
505000 

307000 
304000 

IS#1 (ACN) 
IS #2 (PHN) 
IS#3 (BAP) 

D10-ACENAPHTHENE 
DIO-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



Rocky Mountain 
Analytical Laboratory 

March 10, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the one aqueous sample received at Rocky 
Mountain Analytical Laboratory on February 22, 1989. 

This data package is in compliance with the terms and condition of the 1989 
QAPP, both technically and for completeness, for other than the conditions 
detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Rebecca Williams. 

na Power 
Control 

Enclosures 

cc: Rebecca Williams, Program Administrator 

RMAL #3677 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
>03/421-6611 Fax: 303/431-7171 



^ ^ ^Enseoo 
Discussion 

This report contains results and supporting quality control and sample 
Identification information associated with analyses performed on this project. 
The results and supporting Information are contained In tables following this 
section, arranged In the following order: 

0 Sample Description Information 
0 Analytical Results 
0 Quality Control Report 

Analyses were performed In accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
discussion below describes the format, content and organization for the three 
components of this report. 

Sample.Description Information 

The Sample Description Information lists all of the samples received In 
this project together with the Internal laboratory Identification number 
assigned for each sample. Each project received at Enseco - RMAL Is assigned 
a unique six digit number. Samples within the project are numbered 
sequentially. The laboratory Identification number Is a combination of the 
six digit project code and the sample sequence number. 

Also given In the Sample Description Information Is the Sample Type 
(matrix), Date of Sampling (If known) and Date of Receipt at the laboratory. 

Analytical Results 

The analytical results for this project are presented In data tables. 
Each data table Includes sample Identification Information, and when available 
and appropriate, dates sampled, received, authorized, prepared and analyzed. 

Data sheets contain a listing of the parameters measured In each test, the 
analytical results, the analytical method and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis. 
I.e. no correction Is made for moisture content. 

Quality Control Results 

As documented In more detail In Enseco's QAPP, various Internal quality 
control checks are performed to assure that the laboratory was In control 
during the time that samples on this project were analyzed. These QC checks 
Include analysis of blanks, laboratory control samples (ICS) and surrogate 
control samples. Results from these analyses are presented along with the 
control limits. 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003677-000I-SA SLPlOGACCl-TOC-022189 AQUEOUS 21 FEB 89 22 FEB 89 



^Enseco 
General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
SLPlOGACCl-TOC-022189 
003677-0001-SA Enseco ID: 1028562 
AQUEOUS Sampled: 21 FEB 89 
22 FEB 89 Prepared: NA 

Received: 22 FEB 89 
Analyzed: NA 

Total Organic Carbon 

Result 

1.9 

Units 

mg/L 

Reporting Analytical 
Limit Method 

0.1 415.1 

Analyzed 
Date 

03 MAR 89 

ND^Not Detected 
NA«Not Applicable 

Reported By: Kurt 111 Approved By: Toni Stovall 



^Enseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
sample Number QC Matrix Test LCS 

003677-0001-SA AQUEOUS TOC-A 03 MAR 89-A 



^Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration Accuracy(%) Precision(RPD) 

Spiked Measured LCSl LCS2 Limits LCS Limits 
LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 03 MAR 89-A 
Concentration Units: rag/L 

Total Organic Carbon 25 25.5 24.6 102 98 91-109 4.0 20 



Rocky Mounuin 
Analytical Laboratory 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

March 10. 1989 

Enseco - RMAL Project Number 003677 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

February 22, 1989. The sample was logged in under RMAL project number 003677. 
A cross reference associating the RMAL sample number to the actual field 
sample number is included. The sample was analyzed for part-per-trillion 
(ppt) polynuclear aromatic hydrocarbons. 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

Sample 3677-01 and the associated blank showed compounds out of control 
limits for secondary ion confirmation. In some instances a compound may still 
be determined to be present in a sample after close inspection of the data by 
the analyst. Supportive data includes mass chromatograms maxima at the same 
scan for primary and secondary ions, as well as discernible quantitation 
interference with the secondary ion. These compounds are flagged with an 
asterisk (*) on the data sheets (FORM I). 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; OnrLp.j ilouujL^ui Date; 
Audrey V^jf'niero irey 
Data Corft'rol 

Approved by: Date: (S^/sn/f"7 
Rebecca Williams ' 
Client Service Representative 

Enseco Incorporated 
4955 Yarrow Street 
Atvada, G>lorado 80002 
303/421-6611 Fax: 303/431-7171 



%>Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003677-0001-SA SLPIOGACCI-022189 AQUEOUS 21 FEB 89 22 FEB 89 





IB 
SEWTVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: PMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3677 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup; (Y/N) pH: 7.0 

EPA SAMPLE NO, 

3677-01 

SDG No.: N/A 

Lab Sample ID: 3677-01 

Lab File ID: S3677X430 

Date Received: 02/22/89 

Date Extracted: 02/22/89 

Date Analyzed: 02/24/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5. 1 U 
496-11-7 2. 3-Dihydroindene 3.6 B 
95-13-6 IH-Indene 2.1 B 
91-20-3 Naphthalene 5.4 J B * 

4565-32-6 Benzof B) Thiophene 11. 
91-22-5 Quinoline 1.6 
120-72-9 IH-Indole 0.6 J 
91-57-6 2-Methvlnaphthalene 4.3 B * 
90-12-0 1 -Met h v 1 naphtha 1 ene 1.9 B 
92-52-4 Biphenvl 0.6 J 
208-96-8 Acenaphthvl ene 1.8 
83-3 2-9 Acenaphthene 6.2 
132-64-9 Dibenzofuran 1.1 • 

86-7 3-7 Fluorene 1.4 A 

132-65-0 Dibenzothiophene 1.0 J 
85-01-8 Phenanthrene 1.3 B 
120-12-7 Anthracene 1.0 J 
260-94-6 Acridine 2.1 J * 
86-74-8 Carbazole 1.9 U 
206-44 -0 Fluoranthene 8.3 B 
129-00-0 Pvrene 17. B 
56-55-3 Benzo r A) Anthracene 2.5 U 
218-01-9 Chrvsene 0.5 J 
205-99-2 Benzof B) Fluoranthene 2.5 U 
207-08-9 Benzo(K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 BenzofE) Pvrene 1.9 U 
50-32-8 Benzof A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 
193-39-5 Indenof 1.2.3-CD) Pvrene 2.1 U 
5 3-70-3 Dibenz r A. H) Anthracene 1.6 U 
191-24-2 Benzof G.H.I) Pervlene 2.8 U 
215-58-7 Dibenz r A. C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOIATILE SURROGATE RECOVERY 

Lab Name: RNAL Contract: N/A 

Lab Code: ENSECO Case No.: 3677 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3677-01 92 116 88 
2 BLK-01 89 8u 58 

51 (NAP) 
82 (FLU) 
S3 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3677 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3677X429 Lab Sample ID: BLK-01 

Date Extracted: 02/22/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 02/24/89 Time Analyzed: 13:41 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

3677-01 

LAB 
FILE ID 

DATE 
ANALYZED 

3677-01 

LAB 
SAMPLE ID 

3677-01 S3677X430 02/24/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

ELK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3677 SAS No.; N/A SDG No.: N/A 

Matrix: (soil/water) HATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-01 

Lab File ID: S3377X429 

Date Received: 02/22/89 

Date Extracted: 02/22/89 

Date Analyzed: 02/24/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
72-9 
•57-6 
12-0 
52-4 
96-8 
32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
-32-8 
•55-0 
•49-5 
•39-5 
•70-3 
•24-2 
•58-7 

2,3-Benzofuran 
-2,3-Dihydroindene_ 
-IH-Indene 
Naphthalene_ 
-Benzo(B)Thiophene_ 
-Quinoline 
-IH-Indole 
- 2-MethyInaphthalene_ 
-1-Methy1naphtha1ene' 
•Biphenyl_ 
- Acenaph thy 1 ene_ 
-Acenaphthene 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene ] 
-Anthracene 
-Acridine 
Carbazole 
•Fluoranthene_ 
•Pyrene_ 
-Benzo(A)Anthracene_ 
-Chrysene_ 
•Benzo(B)Fluoranthene 
-Benzo(K)Fluoranthene 
-7,12-Dimethylbenzanthracene_ 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
•Perylene 
3-Methylcholanthrene_ 
•Indeno(1,2,3-CD)Pyrene_ 
-Dibenz(A,H)Anthracene 
-Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

5.1 U 
1.9 
0.8 J 
4.0 J 
0.9 U 
1.4 U 
2.5 u 
2.4 
1.3 J 
4.3 u 
1.4 u 
1.3 u 
1.0 u 
1.0 u 
1.1 u 
0.7 J 
1.1 u 
2.9 u 
1.9 u 
0.4 J 
0.8 J 
2.5 u 
2.8 u 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOIATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3677 SAS No: N/A SGD No: N/A 

THIS. PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX427 02/24/89 11:18 
BLK-01 S3677X429 02/24/89 13:41 
3677-01 S3677X430 02/24/89 14:28 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH COMPOUNDS 

If' CONTI 
R ACTOR: RMAII^^ 

INSTRUMENT ID: X 
CALIBRATION DATE: 01-16-89 

NO: 
ACT 

TRACT NO: 

MINIMUM RF FOR SPCC IS 0.030 MAXIMUM 7. RSD FOR CCC IS 337. 

LABORATORY ID: STDX26a STDX266 STDX338 
STDX263 STDX267 

COMPOUND RF 2. RF 4. RF 24. RF 120. RF 480. AVG RF 7.R3D •: 

2,3-BENZOFURAN 1. 182 1. 186 0. 982 0. 929 I. 007 1. 037 11 2 
2.3-DIHYDROINDENE 1. 139 1. 127 0. 902 0. 848 0. 904 0. 988 lA 5 
IH-INDENE 1. 873 1. 762 1. 463 I. 40O 1. 333 1. 607 12. 6 
NAPHTHALENE 2. 597 2. 378 1. 994 1. 871 2. 033 2. 214 15. 6 
BENZO(B)THIOPHENE 1. 737 1. 742 1. 376 1. 331 1. 432 1. 324 13. 1 
QUINOLINE 0. 733 0. 677 0. 680 0. 784 0. 939 0. 762 14 1 
IH-INDOLE 0. 872 0. 907 0. 326 0. 926 1. 073 0. 921 10 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 I. 086 lA. 1 
1-METHYLNAPHTHALENE 1. 312 1. 237 1. 001 0. 933 I. 030 1. 110 14. 6 
BIPHENYL 1. 798 1. 739 1. 370 1. 332 1. 419 1. 332 14. 3 
ACENAPHTHYLENE 1. 774 1. 733 1. 439 1. 433 1. 663 1. 616 9. 3 
ACENAPHTHENE 1. 237 1. 223 0. 993 0. 961 1. 043 1. 092 11. 3 
DIBENZOFURAN I. 838 1. 886 1. 373 1. 401 I. 487 1. 601 15. 6 
FLUORENE 1. 311 1. 373 1. 143 1. 146 1. 247 1. 243 8. 1 

^ENZOTHIOPHENE 1. 149 1. 123 0. 924 0. 892 0. 930 1. 008 1 1. S 
.NANTHRENE 1. 133 1. 113 0. 904 0. 890 0. 966 I. 003 12. 0 

ANTHRACENE 0. 962 1. 049 0. S69 0. 884 0. 984 0. 930 7 7 
ACRIDINE 0. 810 0. 812- 0. 349 0. 632 0. 738 0. 712 15. 7 
CARBAZOLE 0. 933 1. 009 0. 764 0. 793 0. 889 0. 882 11 7 
FLUORANTHENE 1. 206 1. 240 0. 944 0. 936 1. 013 1. 068 13. 6 
PYRENE 1. 398 1. 238 0. 932 0. 903 0 978 1. 094 20 1 
BENZO(A)ANTHRACENE 1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 
CHRYSENE 1. 643 1. 468 1. 037 1. 014 0. 966 1. 230 24. S 
BENZO(B)FLUORANTHENE 1. 201 1. 379 0. 991 0. 972 1. 014 1. 131 22. 2 
BENZO(K)FLUORANTHENE 1. 368 1. 860 1. 400 1. 321 1. 292 1. 488 IS. 7 
7.12-DIMETHYLBENZANTHRACENE 0. 620 0. 628 0. 471 0. 411 0. 460 0. 318 I"'. 1 
3ENZ0<E)PYRENE 1. 870 1. 728 1. 106 1. 039 1. 048 1. 362 29. 3 
BENZO<A)PYRENE 1. 301 1. 280 0. 934 0. 936 0. 976 1. 089 16. 8 
PERYLENE 1. 239 1. 137 0. 914 0. 929 0. 961 1. 040 14. 2 
3-METHYLCHOLANTHRENE » 0. OOO 0. 338 0. 423 0. 444 0. 469 0. 469 10. 7 
INDENO(1, 2. 3-CD)PYRENE 1. 413 1. 320 1. 072 1. 066 1. 130 1. 240 17 0 
DZBENZ(A. C)ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
01BENZ(A> H)ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
BENZO(G« H. I)PERYLENE 1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 18. 1 

'0 RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND (*i> 
ID - PERCENT RELATIVE STANDARD DEVIATION 

.C - CALIBRATION CHECK COMPOUNDS(*) # - NOT DETECTABLE AT LOW LEVEL 



• . 3 ^ 

CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CASE NO: ^33-

«TR TR, 
TRi 
TRACT NO: 
TRUMENT ID: X 

CALIBRATION DATE. 02-24-89 
TIME: 11:18 
LABORATORY ID: STDX427 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. 030 MAXIMUM 7.D FOR CCC IS 

COMPOUND AVG RF RF 4. 7. DIFF 

2,3-BENZOFURAN 1. 037 0. 984 6. 8 
2,3-DIHYDROINDENE 0. 988 0. 837 13. 2 
IH-INDENE 1. 607 1. 472 8. 3 
NAPHTHALENE 2. 214 1. 901 14. 1 
aENZO<B>THIOPHENE 1. 324 1. 330 12. 7 
3UIN0LINE 0. 762 0. 731 1. 3 
IH-INDOLE 0. 921 0. 972 -3. 3 
2-METHYLNAPHTHALENE 1. 086 0. 868 20. 0 
1-METHYLNAPHTHALENE 1. 110 0. 887 20. 1 
3IPHENYL 1. 332 1. 332 13. 0 
ACENAPHTHYLENE 1. 616 1. 301 7. 1 
ACENAPHTHENE 1. 092 1. 023 6. 2 
OIBENZOFURAN 1. 601 1. 287 19. 6 
FLUORENE 1. 243 1. 049 13. 7 
DIBENZOTHIOPHENE 1. 008 0. 866 14. 0 
PHENANTHRENE 1. 003 0. 933 6. 9 
ANTHRACENE 0. 930 0. 881 7. 2 

IDINE 0. 712 0. 663 6. 9 
3AZ0LE 0. 882 0. 893 -1. 1 

. -JORANTHENE 1. 068 0. 929 12. 9 
PYRENE 1. 094 0. 903 17. 2 
BENZO(A}ANTHRACENE 1. 131 1. 309 -13. 7 
CHRYSENE 1. 230 1. 283 -4. 4 
3ENZ0(B)FLUORANTHENE 1. 131 1. 193 -3. 3 
BENZO(K)FLUORANTHENE 1. 488 1. 313 11. 6 
7,12-DIMETHYLBENZANTHRACENE 0. 318 0. 300 3. 3 
3ENZ0(E)PYRENE 1. 362 1. 294 3. 0 
3ENZ0(A)PYRENE 1. 089 0. 947 13. 0 
PERYLENE 1. 040 0. 923 11. 0 
3-METHYLCHOLANTHRENE 0. 469 0. 389 16. 9 
INDENO(li 2. 3-CD>PYRENE 1. 240 0. 863 30. 2 
DIBENZ(A. C}ANTHRACENE 0. 977 0. 682 30. 1 
DIBENZ(A.H)ANTHRACENE 0. 977 0. 669 31. 3 
3ENZ0(G. H.I)PERYLENE 1. 112 0. 823 23. 8 

AVQ RP - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(«« 
7.RSD - PERCENT RELATIVE STANDARD DE'VIATION 
CCC - CALIBRATION CHECK COMPOUNDS(») # - NOT DETECTABLE AT LOW LEVEL 

V-^x-rv\ Vw 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3677 

Lab File ID (Standard): STDX427 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 02/24/89 

Time Analyzed: 11:18:00 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

IS#1 (ACN) 
AREA # 

719286 

1438572 

IS#2 (PHN) 
AREA # 

1055980 

2111960 

527990 

IS#3 (BAP) 
AREA # 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

IS#1 (ACN) 
AREA # 

719286 

1438572 

IS#2 (PHN) 
AREA # 

1055980 

2111960 

527990 

490384 

980768 

245192 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

359643 

IS#2 (PHN) 
AREA # 

1055980 

2111960 

527990 

490384 

980768 

245192 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

359643 

BLK-01 
3677-01 

361786 
405878 

547372 
644347 

248850 
356030 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page l of 1 1/87 Rev. 

FORM VIII SV-2 



Rocky Mountain ' 
Analytical Laboratory 

% Enseoo 

April 18. 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the one aqueous sample received at Rocky 
Mountain Analytical Laboratory on March 8, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Rebecca Williams. 

lion a Power 
Dafta Control 

Enclosures 

cc: Rebecca Williams, Program Administrator 

RMAL #003831 

Enseco Incorporated 
4935 Yarrow Street 
Atvada, Griorado 80002 
303/421-6611 Fax; 303/431-7171 



Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses.that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. Analytical data is corrected 
for blank contamination before it is reported. 



^EnsecD 

Quality Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, laboratory control samples (LCS), and 
surrogate control samples (SCS). Results from these analyses are presented 
along with the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Laboratory Control Samples (LCS): An LCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. 

Surrogate Control Samples (SCS): An SCS is an additional control measure 
taken for organic analyses. 

Accuracy for LCS and SCS is measured by Percent Recovery 

Measured Concentration 
% Recovery = X 100 

Actual Concentration 

Precision for LCS is measured by Relative Percent Difference (RPD). 

Measured Concentration LCSl - Measured Concentration LCS2 

(Measured Concentration LCSl + Measured Concentration LCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representiveness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



^Enseoo 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

0a3831-0001-SA GAC-SLPlOFTOC-030789 AQUEOUS 07 MAR 89 08 MAR 89 



General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLPlOFTOC-030789 
003831-0001-SA Enseco ID: 1029696 
AQUEOUS Sampled: 07 MAR 89 
08 MAR 89 Prepared: NA 

Total Organic Carbon 

Result 

2.3 

Re 

Received: 08 MAR 89 
Analyzed: NA 

Units 

mg/L 

.Imit 

0.1 

Analytical 
Method 

415.1 

Analyzed 
Date 

17 MAR 89 

NO=Not Detected 
NA^Not Applicable 

Reported By: Cheryl Jones Approved By: Toni Lusk 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix Test LCS 

003831-0001-SA AQUEOUS TOC-A 16 MAR 89-A 



LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy(%) Precision(RPD) 
Analyte Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 16 MAR 89-A 
Concentration Units: mg/L 

Total Organic Carbon 25 24.1 24.3 96 97 91-109 1.0 20 



Rocky Mountain 
Analytical Laboratory 

: Olseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

April 18 1989 

Enseco - RMAL Project Number 003831 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

March 8, 1989. The sample was logged in under RMAL project number 003831. A 
cross reference associating the RMAL sample number to the actual field sample 
number is included. The sample was analyzed for medium level part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

Sample 3831-01 and the associated blank show target compounds that do not 
meet secondary ion confirmation. In some instances a compound that does not 
meet secondary ion confirmation criteria may still be determined to be present 
in a sample after close inspection of the data by the analyst. Supportive 
data includes mass chromatograms maxima at the same scan for primary and 
secondary ions, as well as discernible quantitation interference with the 
secondary ion. These compounds are flagged with an asterisk (*) on the data 
sheets (FORM I) as per the 1989 QAPP. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed abov«. 

Reported Date: 

Data cj^n^ol Supervisor 

Approved Date: 
Jean Zimmerman /' 
Program Administrator 

Enseco Incorporated 
4955 Yarrow Street 
Atvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



^Enseoo 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003831-0001-SA GAC-SLPlOF-030789 AQUEOUS 07 MAR 89 08 MAR 89 



i 1 

i 
» 
i 
I 
I 

: I 
f 

i • 
! ! « 

i 
» 
c 
i 
i 

0- Uiue^a.ri(_ 

3UI 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3831-01 
Lab Name; RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3831 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: 3831-01 

Lab File ID: S3831X859 

Date Received: 03/08/89 

Date Extracted: 03/14/89 

Date Analyzed: 03/31/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2 . 3-Benzofuran 410. U 
496-11-7 2. 3-Dihvdroindene 2100. 
95-13-6 IH-Indene 72. U 
91 - 2 0 - 3 Naphthal ene 520. U 

4565-3 2-6 Benzo (B) Thiophene 590. 
91-22-5 Quinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2-Methvlnaohthalene 72. U 
90-12-0 l-Methvlnaphthalene 190. 
92-52-4 Binhenvl 540. 
208-96-8 Acenaohthvlene 870. 
83-3 2-9 Acenaohthene 1700. -
132-64-9 Dibenzofuran 620. * 

86-73-7 Fluorene 1600. 
132-65-0 Dibenzothiophene 160. 
85-01-8 Phenanthrene 350. 
120-12 -7 Anthracene 110. 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-44 -0 Fluoranthene 390. 
129-00-0 Pvrene 330. 
56-55-3 Benzo(A) Anthracene 200. u 

218-01-9 Chrvsene 220. u 
205-99-2 Benzo(B) Fluoranthene 200. u 
207-08-9 BenzofK) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene 220. u 
192-97-2 Benzo^E) Pvrene 150. u 
50-3 2 -8 Benzo f A) Pvrene 180. u 

198-55-0 Pervlene 200. u 
56-49-5 3-Methvlcholanthrene 280. u 
193-39-5 Indeno r 1.2 - 3-CDi Pvrene 170. u 
53-70-3 Dibenz f A. H) Anthracene 130. u 

191-2 4 -2 Benzo tG. H. 11 Pervlene 220. u 
215-58-7 Dibenz (A. CI Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3831 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3831-01 88 101 92 
2 BLK-01 77 87 80 

51 (NAP) 
52 (FLU) 
53 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
GEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S3831X858 

Date Extracted: 03/14/89 

Date Analyzed: 03/31/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

3831 SAS No.: N/A SDG No.: N/A 

Lab Sample ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 11:28 

Level: (low/med) MED 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

3831-01 3831-01 S3831X859 03/31/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

ELK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3831 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S3831X858 

Date Received: 03/08/89 

Date Extracted: 03/14/89 

Date Analyzed: 03/31/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 410. U * 
496-11-7 2,3-Dihydroindene 110. u 
95-13-6 IH-Indene 72. u 
91-20-3 Naphthalene 520. u * 

4565-32-6 Benzo f B) Thiophene 72. u 
91-22-5 Quinoline 110. u 
120-72-9 IH-Indole 200. u 
91-57-6 2-Methvl naphtha 1 ene 150. 
90-12-0 1 -Me thy 1 naphthal ene 130. u 
92-52-4 Biphenvl 340. u 
208-96-8 Acenaphthylene 110. u 
83-32 -9 Acenaphthene 100. u 
132-64-9 Dibenzofuran 80. u 
86-73-7 Fluorene 80. u 
132-65-0 Dibenzothiophene 88. u 
8 5-01-8 Phenanthrene 100. u 
120-12-7 Anthracene 88. u 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-44-0 Fluoranthene 110. u 
129-00-0 Pvrene 110. u 
56-55-3 Benzo f A) Anthracene 200. u 
218-01-9 Chrvsene 220. u 
205-99-2 Benzo(B) Fluoranthene 200. u 
207-08-9 Benzo fK) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 
192-97-2 Benzo f E) Pvrene 150. u 
50-32-8 Benzo (A) Pvrene 180. u 

198-55-0 Pervlene 200. u 
56-49-5 3-Methvlcholanthrene 280. u 
193-39-5 Indenori. 2.3-CDl Pvrene 170. u 
53-70-3 Dibenz fA.H) Anthracene 130. u 
191-24 -2 Benzo f G. H. 11 Pervlene 220. u 
215-58-7 Dibenz (A. C) Anthracene 130. u 

FORM I SV-1 1/87 Rev, 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3831 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX855 03/31/89 08:54 
BLK-01 S3831X858 03/31/89 11:28 
3831-01 S3831X859 03/31/89 12:16 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH COnPOUNDS 

CASE NO: 
CONTRACTOR: RMAL 
CONTRACT NO: 

INSTRUMENT ID: X 
CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0, OSO MAXIMUM * RSD FOR CCC IS 35* 

LABORATORY ID: STDX443 STDX444 STDX441 
STDX440 STDX442 

COMPOUND RF 2. RF 4. RF 24. RF 120. RF 480. AVG RF in
 

a
 

2. 3-BENZOFURAN 1. 182 1. 186 0. 9S2 0. 929 1. 007 1. 057 11. 2 
2i 3-OIHYDROINDENE 1. 159 1. 127 0. 902 0. 848 0. 904 0. 968 14. 5 
IH-INDENE 1. 875 I. 762 1. 463 1. 400 1. 535 1. 607 12. 6 
NAPHTHALENE 2. 597 2. 578 1. 994 1. 871 2. 033 2. 214 15. 6 
BENZa(D)THIOPHENE 1. 737 1. 742 1. 376 1. 331 1. 432 1. 524 13. 1 
QUINOLINE 0. 733 0. 677 0. 680 0. 784 0. 939 0. 762 14. 1 
IH-INDOLE 0. 872 0. 907 0. 826 0. 926 1. 075 0. 921 10. 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14. 1 
1-METHYLNAPHTHALENE 1. 312 1. 257 1. 001 0. 953 1. 030 1. 110 14. 6 
BIPHENYL 1. 798 1. 739 1. 370 1. 332 1. 419 1. 532 14. 3 
ACENAPHTHYLENE 1. 774 1. 733 1. 459 1. 453 1. 663 1. 616 9. 3 
ACENAPHTHENE 1. 237 1. 223 0. 993 0. 961 1. 045 1. 092 11.8 
DIBENZOFURAN 1. 858 1. 886 1. 373 1. 401 1. 487 1. 601 15. 6 
FLUORENE 1. 311 1. 375 1. 145 1. 146 1. 247 1. 245 8. 1 
DIBENZOTHIOPHENE 1. 149 1. 123 0. 924 0. 892 0. 950 1. 008 11. 8 
PHENANTHRENE 1. 153 1. 113 0. 904 0. 890 0. 966 1. 005 12. 0 
ANTHRACENE 0. 962 1. 049 0. 869 0. 884 0. 984 0. 950 7. 7 
ACRIOINE 0. 810 0. 812 0. 549 0. 652 0. 738 0. 712 15. 7 
CARBAZOLE 0. 955 1. 009 0. 764 0. 793 0. 889 0. 882 11. 7 
ifLUORANTHENE 1. 206 1. 240 0. 944 O. 936 1. 013 1. 068 13. 6 
^YRENE 1. 398 1. 258 0. 932 0. 903 0. 978 1. 094 20. 1 
^ENZO(A}ANTHRACENE 1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 
"CHRYSENE 1. 643 1. 468 1. 057 1. 014 0. 966 1. 230 24. 8 
BENZO(B)FLUORANTHENE 1. 201 1. 579 0. 991 0. 972 1. 014 1. 151 22. 2 
BENZO(K)FLUORANTHENE 1. 568 I. 860 1. 400 1. 321 1. 292 1. 488 15. 7 
BENZO<E)PYRENE 1. 870 1. 728 1. 106 1. 059 1. 048 1. 362 29. 5 
BENZO(A)PYRENE I. 301 1. 280 0. 954 0. 936 0. 976 1. 089 16. 8 
PERYLENE 1. 239 1. 157 0. 914 0. 929 0. 961 1. 040 14. 2 
INDENO(1< 2. 3-CD)PYRENE 1. 413 1. 520 1. 072 1. 066 1. 130 1. 240 17. 0 
DIBENZ(A,H)ANTHRACENE 0. 943 1. 318 0. 852 0. 869 0. 905 0. 977 19. 7 
BENZO (G. H. I) PERYLENE 1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 18. 1 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHEC;< COMPOUND 
y-RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNOS(«) « - NOT DETECTABLE AT LOU LEVEL 

t"ORrv^ TZI 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

^SE NO: 
.ONTR ACTOR: RPIAL 

iCONTRACT NO: 
1 INSTRUMENT ID: X 

CALIBRATION DATE: 03-31-09 
TIME; 08:34 
LABORATORY ID: STDXS33 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0.030 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. X DIFF 

2. 3-BENZOFURAN 1. 057 1.225 -15. a 
2.3-OIHYDRQINDENE 0. 988 1. 040 -3. 2 
IH-INDENE 1. 607 1. 641 -2. 1 
NAPHTHALENE 2. 214 2. 233 -0. 8 
BENZO(B)THIOPHENE 1. 324 1. 386 9. 0 
QUINCLINE 0. 762 0. 337 26. 9 
IH-INDOLE 0. 921 0. 739 17. 6 
2-METHYLNAPHTHALENE 1. 086 1. 006 7. 3 
1-METHYLNAPHTHALENE 1. 110 1. 017 8. 4 
BIPHENYL 1. 332 1. 271 16. 9 
AC ENAP HTHYLENE 1. 616 1. 413 12. 3 
ACENAPHTHENE 1. 092 0. 998 8. 3 
DIBENZCFURAN 1. 601 1. 314 3. 4 
FLUORENE 1. 243 1. 101 11. 3 
DIBENZOTHIOPHENE 1. 008 0. 843 16. 3 
PHENANTHRENE 1. 003 0. 876 12. 8 
ANTHRACENE 0. 930 0. 771 18. 7 
ACRIDINE 0. 712 0. 301 29. 6 
CARBAZOLE 0. 882 0. 731 14. 8 
FLUORANTHENE 1. 068 0. 923 13. 3 
PYRENE 1. 094 0. 969 11.3 
BENZO < A)ANTHRACENE 1. 131 1. 107 2. 1 
CHRYSENE 1.230 1. 129 8. 1 
J^NZO(B}FLUORANTHENE 1. 131 1. 324 -14. 9 
KNZO (K) FLUORANTHENE 1. 488 1. 317 -1. 9 
VENZ0(E}PYRENE 1.362 1. 131 16. 9 
BENZO(A)PYRENE 1. 089 0. 990 9. 1 
PERYLENE 1. 040 0. 908 12.7 
INDENO (1,2, 3-CD )PYRENE 1. 240 1. 012 18. 4 
DIBENZ(A, H}ANTHRACENE 0. 977 0. 796 18. 3 
BENZO<6.H, I)PERYLENE 1. 112 0. 912 17. 9 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND 
'/.RSO - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS<*) # - NOT DETECTABLE AT LOW LEVEL 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3831 

Lab File ID (Standard); STDX855 

Instrument ID; 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 03/31/89 

Time Analyzed: 08:54_00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 146925 251055 

502110 

148573 

UPPER LIMIT 293850 

251055 

502110 297146 

LOWER LIMIT 73462 125528 74286 

SAMPLE NO. 

BLK-01 
3831-01 

SAMPLE NO. 

BLK-01 
3831-01 

97400 
102600 

152300 
160100 

87600 
88400 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PyRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 
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2-
, ,, . No. 7811 

' ;'• /, i"' "^V/' •.. , ., -.• Iv'i ;;d^ • SAMPLE SAFE" CONDITIONS ' 

. .'ri" . « I'Sealt 
>'2. Seal Intact Upon Receipt by Sampllno Co.: 

^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
499$ Yarrow Street 
Arvacia, Cotoraclo 80002 
J03/421-6611 Fadbnae 303/431-7171 

Attn: Yea No 

Enseco Client 

Project 

(^*r^ Sr. Ctiui:^ frt rnAK 
3. Condition ol Contanta: 

•C Seal •. 

Sampling Co. 

Sampling Site 

Team Leader. /Y. 
• ' 7. Seal Intact Uoon I 

• ' h-'if''! ' 8. Contanta Temper 

4.8aaladforSI)lpplnBby: 

5. Initial Contanta Tamp.: 

6. Sampling Statue:" Dona Continuing lintll 

Upon Receipt by Laboratory: Yea 
a..\ • 

Contents Temperature Upon Receipt by Lab: 

9. Condition ol Contanta: 

No 

Date Time? i Sample ID/Deacrlptlon Sample Type 'J . No. Containers ^A^^^alyaia Parameters Remarks 

c J 

C,AC.'SLfi/06.:i '03on^ AMtVtLCri&< 4 PAH 
CAd-SLi^/D(L5 '0301^9 n . /» 

j Qt^d'SupiofroC' o3c72t f&cr. CJP / 3ibl 'Of -TOCy 
/ CfAt-SuPloi loC - n f 
( CAt'SuP lOCiToc- OBO12^ /» I TdCy 
\ QAC.'SLP/0 6?Tot' 03012*) // 

/ 'td(L^ 
CAC'SLP/O C37£fC - 050729 

n I T^d, 
' .• • * 

i 
A' . . 

• 

CUSTODY TRANSFERS PRIOR TO SHIPPINQ 
Relinquished by; (signed) Received by: (signed) Data Time 

Ll:! 
'f. 

SHIPPING DETAILS 
Delivered to Shipper by: 

Method ol Shipment: 

Received lor Lab: _ 
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Rocky Mountain 
Analytical Laboratory 

Enseco 

April 14, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the five aqueous samples received at Rocky 
Mountain Analytical Laboratory on March 8, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Rebecca Williams. 

Sincerely, 

/ 

Ramona Power 
Data Control 

Enclosures 

cc: Rebecca Williams, Program Administrator 

RMAL #003828 

Enseco Incorporated 
•1955 Yarrow Street 
Arvada. Colorado 80002 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 

Lab ID 

003828-0002-SA 
003828-0003-SA 
003828-0004-SA 
003828-0005-SA 

Client ID 

GAC-SLPlOTTOC-030789 
GAC-SLPlOCITOC-030789 
GAC-SLP10C2T0C-030789 
GAC-SLP10C3T0C-030789 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled 
Date Time 

07 MAR 89 
07 MAR 89 
07 MAR 89 
07 MAR 89 

Received 
Date 

08 MAR 89 
08 MAR 89 
08 MAR 89 
08 MAR 89 



Enseco 

Discussion 

This report contains results and supporting quality control and sample 
" ith analv identification information associated with analyses performed on this project. 

The results and supporting Information are contained in tables following this 
section, arranged in the following order; 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed In accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received .in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses.that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. Analytical data is corrected 
for blank contamination before it is reported. 



Enseco 

Quality Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, laboratory control samples (ICS), and 
surrogate control samples (SCS). Results from these analyses are presented 
along with the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Laboratory Control Samples (LCS): An ICS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. 

Surrogate Control Samples (SCS): An SCS is an additional control measure 
taken for organic analyses. 

Accuracy for LCS and SCS is measured by Percent Recovery 

Measured Concentration 
% Recovery X 100 

Actual Concentration 

Precision for LCS is measured by Relative Percent Difference (RPO). 

Measured Concentration LCSl - Measured Concentration LCS2 

(Measured Concentration LCSl Measured Concentration LCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, represent!veness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



Enseco 

ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

Lab ID: Group Custom 
003828 Code Analysis Description Test? 

0002 - 0005 A Polynuclear Aromatic Hydrocarbons, SIM 
Prep - PAH/SIM by GC/MS 
Total Organic Carbon (TOC) 

0001 B Polynuclear Aromatic Hydrocarbons, SIM 
Prep - PAH/SIM by GC/MS 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLPlOTTOC-030789 
Lab ID: 003828-0002-SA Enseco ID: 1029697 
Matrix: AQUEOUS Sampled: 07 MAR 89 Received: 08 MAR 89 
Authorized: 08 MAR 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.6 mg/L 0.1 415.1 16 MAR 89 

ND-Not Detected 
NA=Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



General Inorganics 
Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLPlOClTOC-030789 
003828-0003-SA Enseco ID: 1029773 
AQUEOUS 
08 MAR 89 

Total Organic Carbon 

Sampled: 07 MAR 89 
Prepared: NA 

Result 

2.0 

Units 

mg/L 

Re 

Received: 08 MAR 89 
Analyzed: NA 

.imit 

0.1 

Analytical 
Method 

415.1 

Analyzed 
Date 

16 MAR 89 

NDoNot Detected 
NA-Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP10C2T0C-030789 
Lab ID: 003828-0004-SA Enseco ID: 1029774 
Matrix: AQUEOUS Sampled: 07 MAR 89 Received: 08 MAR 89 
Authorized: 08 MAR 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.9 mg/L 0.1 415.1 16 MAR 89 

ND=>Not Detected 
NA^Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP10C3T0C-030789 
Lab ID: 003828-0005-SA Enseco ID: 1029775 
Matrix: AQUEOUS Sampled: 07 MAR 89 Received: 08 MAR 89 
Authorized: 08 MAR 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.7 mg/L 0.1 415.1 16 MAR 89 

ND=Not Detected 
NA^Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number QC Matrix Test 

QC Lot 
LCS 

Number 

003828-0002-SA 
003828-0003-SA 
003828-0004-SA 
003828-0005-SA 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

TOC-A 
TOC-A 
TOC-A 
TOC-A 

16 MAR 
16 MAR 
16 MAR 
16 MAR 

89-A 
89-A 
89-A 
89-A 

Enseco 



Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration Accuracy{%) Precision(RPD) 

Spiked Measured LCSl LCS2 Limits LCS Limits 
LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 16 MAR BB-A 
Concentration Units: mg/L 

Total Organic Carbon 25 24.1 24.3 96 97 91-109 1.0 20 



Rocky Mountain 
Analytical Laboratory 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

April 14. 1989 

Enseco - RMAL Project Number 003828 

Introduction 
Eight aqueous samples were received at Rocky Mountain Analytical 

Laboratory on March 8, 1989. Sample GAC SLPlOFBD-030789 was extracted and held 
per the 1989 QAPP. The remaining samples were logged in under RMAL project 
number 003828. A cross reference associating the RMAL sample numbers to actual 
field sample numbers is included. The samples were analyzed for part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

During the extraction of samples 003828-02DUP and 02MS, the surrogate 
concentration required for a medium level analysis was inadvertently added to 
the samples. All surrogate recoveries for these samples are outside control 
limits. 

All samples and the associated blank show target compounds that do not 
meet secondary ion confirmation. In some instances a compound that does not 
meet secondary ion confirmation criteria may still be determined to be present 
in a sample after close inspection of the data by the analyst. Supportive 
data includes mass chromatograms maxima at the same scan for primary and 
secondary ions, as well as discernible quantitation interference with the 
secondary ion. These compounds are flagged with an asterisk (*) on the data 
sheets (FORM I) as per the 1989 QAPP. 

The method blank associated with these samples (BLK-01) shows phenanthrene 
at a concentration greater than five times the method detection limit. 
Corrective action taken in the preparation lab included thoroughly cleaning 
all related glassware prior to the extraction of any more samples. 

Enseco [ncorporated 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax 303/431-7171 



Case Narrative - RMAL #003828 
April 14, 1988 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

>' /"/ ' / 
Reported by; y >'I^Date; 

Tracy Gi,oerson 
Data Control Supervisor 

Approved by: Date: 
Rebecca Williams 
Program Administrator 



Lab ID 

003828-
003828-
003828-
003828-
003828-
003828-
003828-
003828-

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Client ID 

0001-SA 
0001-DU 
0002-SA 
0002-DU 
0002-MS 
0003-SA 
0004-SA 
0005-SA 

Matrix 

GAC-SLPlOFB-030789 
GAC-SLPlOFBD-030789 
GAC-SLPlOT-030789 
GAC-SLPlOTD-030789 
GAC-SLPlOTMS-030789 
GAC-SLPlOCl-030789 
GAC-SLP10C2-030789 
GAC-SLP10C3-030789 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

07 MAR 89 
07 MAR 89 
07 MAR 89 
07 MAR 89 
07 MAR 89 
07 MAR 89 
07 MAR 89 
07 MAR 89 

— Enseco 

Sampled 
Date Time 

Received 
Date 

08 MAR 89 
08 MAR 89 
08 MAR 89 
08 MAR 89 
08 MAR 89 
08 MAR 89 
08 MAR 89 
08 MAR 89 



^ f 

i: 
J, 

A 
ft 

4; 

'ct 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-01 

Lab File ID: S3828X861 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 —2,3-Benzofuran 5.1 U 
496-11-7 —2,3-Dihydroindene 3.1 
95-13-6 —IH-Indene 1.7 
91-20-3 —Naphthalene 16. B 

4565-32-6 —Benzo fB)Thiophene 0.9 U 
91-22-5 —Quinoline 7.0 B * 
120-72-9 —IH-Indole 2.5 U 
91-57-6 —2-Methylnaphthalene 11. - B * 
90-12-0 —1-Methylnaphthalene . 6.6 B 
92-52-4 —Biphenyl 2.2 J 
208-96-8 —Acenaphthylene 1.5 * 

83-32-9 —Acenaphthene 1.3 U 
132-64-9 —Dibenzofuran 1.9 * 
86-73-7 —Fluorene 2.3 
132-65-0 —Dibenzothiophene 1.1 U 
85-01-8 —Phenanthrene 8.3 B 
120-12-7 —Anthracene 1.1 U 
260-94-6 —Acridine 2.9 U 
86-74-8 —Carbazole 1.9 U 
206-44-0 —Fluoranthene 2.2 B 
129-00-0 —Pyrene 2.6 B 
56-55-3 —Benzo fA)Anthracene 2.5 U 

218-01-9 —Chrysene 2.8 U 
205-99-2 —Benzo(B)Fluoranthene 2.5 U 
207-08-9 —Benzo fK)Fluoranthene 2.3 U 
57-97-6 —7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 —Benzo fE)Pyrene 1.9 u 
50-32-8 —Benzo(A)Pyrene 2.3 u 
198-55-0 —Perylene 2.5 u 
56-49-5 —3-Methy1cho1anthrene 3.5 u 
193-39-5 —Indeno(1.2.3-CD)Pyrene 2.1 u 
53-70-3 —Dibenz fA.HIAnthracene 1.6 u 

191-24-2 —Benzo f G,H.I)Perylene 2.8 u 
215-58-7 —Dibenz(A.C)Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-02 

Lab File ID: S3828X862 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 31. • 

95-13-6 IH-Indene 1.0 
91-20-3 Naphthalene 2.8 J B * 

4565-32-6 Benzo (B) Thiophene 4.3 * 

91-22 -5 Quinol ine 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 2.1 B * 
90-12-0 1-Methylnaphthalene 2.4 B 
92-52-4 Biphenyl 3.2 
2 08-96-8 Acenaphthy lene 5.8 
83-32-9 Acenaphthene 13. 
132-64-9 Dibenzofuran 2.9 
86-73 -7 Fluorene 8.5 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 3.5 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 2.9 B 
129-00-0 Pyrene 2.3 B 
56-55-3 Benzo f A) Anthracene 2.5 U 
218-01-9 Chrysene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo f E) Pyrene 1.9 U 
50-32-8 Benzo (A) Pyrene 2.3 U 

198-55-0 Perylene 2.5 U 
56-49-5 3-Methylcholanthrene 3.5 U 
193-39-5 Indeno(1.2.3-CD)Pyrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 U 

191-24-2 Benzo fG. H.I) Perylene 2.8 U 
215-58-7 DibenzfA.C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-02DUP 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-02DUP 

Lab File ID: S3557X403 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 27. 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 2.5 J B * 

4565-32-6 Benzo (B) Thiophene 3.8 * 

91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methylnaphthalene 1.5 - B * 
90-12-0 l-Methvlnaphthalene 1.9 B 
92-52-4 Biphenvl 2.7 
208-96-8 Acenaphthylene 4.9 
8 3 -32-9 Acenaphthene 11. 
132-64-9 Dibenzofuran 2.4 
86-73-7 Fluorene 6.7 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 2.5 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 2.2 B 
129-00-0 Pvrene 2.1 B 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrysene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene__ 2.8 u 

192-97-2 Benzo fE) Pyrene 1.9 u 
50-32-8 Benzo f A) Pyrene 2.3 u 

198-55-0 Perylene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 

193-39-5 Indeno 11.2.3-CD) Pyrene 2.1 u 
53-70-3— Dibenz fA,H) Anthracene 1.6 u 
191-24-2 Benzo f G. H. I) Perv lene 2.8 u 
215-58-7 Dibenz fA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-03 

Lab File ID: S3828X865 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271 
496 
95 
91 

4565' 
91 

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-
86-

206-
129-
56-

218-
205-
207-
57-

192-
50-

198-
56-

193-
53-

191-
215-

-89-6 2,3-Benzofuran 
-11-7 2,3-Dihydroindene 
-13-6 IH-Indene 
-20-3 Naphthalene 
-32-6 Benzo(B)Thiophene 
-22-5 Quinoline 
-72-9 IH-Indole 
-57-6 2-Methylnaphthalene 
-12-0 1 -Methyl naphthal ene 
-52-4 Biphenyl 
-96-8 Acenaphthy lene 
- 3 2 -9 Acenaphthene 
-64-9 Dibenzofuran 
-73-7 Fluorene 
-65-0 Dibenzothiophene 
-01-8 Phenanthr ene 
-12-7 Anthracene 
-94-6 Acridine 
-74-8 Carbazole 
-4 4 -0 Fluoranthene 
-00-0 Pyrene 
-55-3 Benzo (A) Anthracene 
-01-9 Chrysene 
-99-2 Benzo (B) Fluoranthene 
-08-9 Benzo (K) Fluoranthene 
-97-6 7,12-Dimethylbenzanthracene_ 
-97-2 Benz o (E) Pyrene 
-32-8 Benzo (A) Pyrene 
-55-0 Perylene 
-4 9-5 3 -Methy Icholanthrene 
-39-5 Indeno (1,2,3-CD) Pyrene 
-70-3 Dibenz (A, H) Anthracene 
-24-2 Benzo (G,H, I) Perylene 
• 5 8 -7 Dibenz (A, C) Anthracene 

5.1 U 
1.4 U 
1.2 
2.0 J 

14. 
1.4 U 
2.5 U 
1.6 
1.6 U 
4.3 U 
1.4 U 
2.1 
1.0 U 
1.0 U 
1.1 U 
1.7 
1.2 
2.9 U 
1.9 U 
3.6 
5.1 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

B * 

B 

B 
B 

FORM I SV-1 1/87 Rev. 



IB 
SEMiVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-04 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.; N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-04 

Lab File ID: S3828X866 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-
95" 
91" 

4565" 
91" 

120" 
91" 
90" 
92-

208-
83-

132-
86-

132-
85-

120-
260-
86-

206-
129-
56-

218-
205-
207-
57-

192-
50-

198-
56-

193-
53-

191-
215-

•89-6 2,3-Benzofuran 
•11-7 2,3-Dihydroindene 
-13-6 IH-Indene 
-20-3 Naphthalene 
•32-6 Benzo(B)Thiophene 
•22-5 Quinoline 
•72-9 IH-Indole 
•57-6 2-Methylnaphthalene 
12-0 1-Methylnaphthalene 
-52-4 Biphenyl 
•96-8 Acenaph thy 1 ene 
•32-9 Acenaph thene 
•64-9 Dibenzofuran 
•73-7 Fluorene 
•65-0 Dibenzothiophene 
01-8 Phenanthr ene 
12-7 Anthracene 
•94-6 Acridine 
•74-8 Carbazole 
•44-0 Fluor anthene 
00- 0 Pyrene 
•55-3 Benzo (A) Anthracene 
01- 9 Chrysene 
•99-2 Benzo (B) Fluoranthene 
08-9 Benzo (K) Fluoranthene 
•97-6 7,12-Dimethylbenzanthracene_ 
•97-2 Benzo (E) Pyrene ^ 
•32-8 Benzo (A) Pyrene 
•55-0 Perylene 
49-5 3 -Methyl cholanthrene 
39-5 Indeno (1,2,3-CD) Pyrene 
70-3 Dibenz (A, H) Anthracene 
•24-2 Benzo (G, H, I) Perylene 
58-7 Dibenz (A, C) Anthracene 

5.1 U 
1.4 U 
0.9 u 
3.0 J B * 
0.9 U 
3.0 B 
2.5 U 
3.1 B * 
1.7 B 
4.3 U 
1.4 U 
1.3 U 
1.0 U 
1.0 U 
1.1 U 
5.9 B 
1.1 U 
2.9 U 
1.9 U 
2.0 B 
2.0 B 
2.5 U 
2.8 U 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-05 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-05 

Lab File ID: S3828X867 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed; 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 1.9 J B * 

4565-32-6 Benzo f B) Thiophene 0.9 U 
91-22-5 Quinoline 1.6 •B * 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 1.6 B * 
90-12-0 l-Methvlnaohthalene 1.6 U 
92-52-4 Biohenvl 4.3 U 
208-96 -8 Acenaohthvlene 1.4 U 
83-3 2-9 Acenaphthene 1.3 U 

132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 3.8 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.8 . B 
129-00-0 Pvrene 1.8 B 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrysene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo fE) Pvrene 1.9 U 
50-32-8 Benzo (A^ Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz f A, HI Anthracene 1.6 U 

191-24-2 Benzo fG. H.I) Pervlene 2.8 U 
215-58-7 Dibenz f A. C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-02MS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-02MS 

Lab File ID: S3828X864 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 50. 
95-13-6 IH-Indene 11. SP 
91-20-3 Naphthalene 14. B SP 

4565-32-6 Benzo (B) Thiophene 7.0 * 

91-22 -5 Ouinol ine 26. B SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaohthalene 15. - B SP 
90-12-0 1-Methvlnaphthalene 3.3 B * 
92-52-4 Binhenvl 5.2 
208-96-8 Acenaphthvlene 9.2 
83-32 -9 Acenaphthene 20. 
132-64-9 Dibenzofuran 2.8 
86-73-7 Fluorene 29. SP 
132-65-0 Dibenzothiophene 1.5 
85-01-8 Phenanthrene 5.1 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 —Carbazole 1.9 U 
206-44-0 Fluoranthene 3.9 B 
129-00-0 Pvrene 3.4 B 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrvsene 13. SP 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 
192-97-2 Benzo fE) Pvrene 5.6 SP 
50-32-8 Benzo (A) Pyrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Hethvlcholanthrene 3.5 u 
193-39-5 Indeno r 1.2.3-CDl Pvrene 2.1 u 
53-70-3 Dibenz fA.H) Anthracene 1.6 u 

191-2 4-2 Benzo (G. H. I) Pervlene 2.8 u 
215-58-7 Dibenz rA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3828-01 96 105 88 
2 3828-02 76 89 86 
3 3828-02DUP 7150 * 9250 * 6850 * 
4 3828-02MS 5500 * 6800 * 5000 * 
5 3828-03 60 80 70 
6 3828-04 90 97 68 
7 3828-05 80 85 71 

BLK-01 84 64 11 

51 (NAP) 
52 (FLU) 
53 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3828-02 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 1.0 11. 100 
Naphthalene 10 2.8 14. 110 
Quinolene 10 0.0 26. 260 
2-Methylnaphthalene_ 10 2.1 15. 130 
Fluorene 10 8.5 29. 200 
Chrvsene 10 0.0 13. 130 
Benzo fE)Pvrene 10 0.0 5.6 56 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 3828-02 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2,3-Dihvdroindene 31. 27. 14 
IH-Indene 1.0 ND NC 
Naphthalene 2.8 2.5 11 
Benzo(B)Thiophene 4.3 3.8 12 
2-Methylnaphthalene 2.1 1.5 33 
1-Methylnaphthalene 2.4 1.9 23 
Biphenvl 3.2 2.7 17 
Acenaphthvlene 5.8 4.9 17 
Acenaphthene 13. 11. 17 
Dibenzofuran 2.9 2.4 19 
Fluorene 8.5 6.7 24 
Phenanthrene 3.5 2.5 23 
Fluoranthene 2.9 2.2 27 
Pyrene 2.3 2.1 9.1 

COMMENTS: 

NO = Not found 
NC = Not calculated 

FORM III SV-1 1/87 Rev. 



4B 
SEHIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S3828X860 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

3828 SAS No.: N/A SDG No.: N/A 

Lab Sample ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 13:07 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 3828-01 3828-01 S3828X861 
SSSS^S^S^S^SSSS 

03/31/89 
2 3828-02 3828-02 S3828X862 03/31/89 
3 3828-02DUP 3828-02DUP S3828X863 03/31/89 
4 3828-02MS 3828-02MS S3828X864 03/31/89 
5 3828-03 3828-03 S3828X865 03/31/89 
6 3828-04 3828-04 S3828X866 03/31/89 
7 3828-05 3828-05 S3828X867 03/31/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/nl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-01 

Lab File ID: S3828X860 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 
496-11-7 2,3-Dihydroindene 
95-13-6 IH-Indene 
91-20-3 Naphthalene 

4565-32-6 Benzo (B) Thiophene 
91-22-5 Quinoline 
120-72-9 IH-Indole 
91-57- 6 2 -Methy Inaphthal ene 
90-12-0 1-Methylnaphthalene 
92-52- 4 Biphenyl 
208-96-8 Acenaphthylene 
83-32 -9 Acenaphthene 
132-64-9 Dibenzofuran 
86-73-7 Fluorene 
132-65-0 Dibenzothiophene 
8 5-01-8 Phenanthrene 
120-12 -7 Anthracene 
260-94-6 Acridine 
86-74-8 Carbazole 
206-44 -0 Fluoranthene 
129-00-0 Pyrene 
56-55- 3 Benzo (A) Anthracene 
218-01-9 Chrysene 
205-99-2 Benzo (B) Fluoranthene 
207-08- 9 Benzo (K) Fluoranthene 
57-97- 6 7,12-Dimethylbenzanthracene_ 

192-97- 2 Benzo (E) Pyrene 
50-32-8 Benzo (A) Pyrene 

198-55-0 Perylene 
56-49-5 3 -Methy 1 cho 1 anthr ene 
193-39- 5 Indeno(l« 2,3-CD) Pyrene 
53-70-3 Dibenz (A, H) Anthracene 
191-24-2 Benzo (G, H, I) Perylene 
215-58-7 Dibenz (A, C) Anthracene 

5.1 U 
1.4 U 
0.9 U 
2.5 J 
0.9 U 
1.9 
2.5 U 
2.5 
1.3 J 
4.3 U 
1.4 u 
1.3 u 
1.0 u 
1.0 u 
1.1 u 
7.8 
1.1 u 
2.9 u 
1.9 u 
2.6 
2.3 
2.5 u 
2.8 u 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3828 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX855 03/31/89 08:54 
BLK-01 S3828X860 03/31/89 13:07 
3828-01 S3828X861 03/31/89 13:58 
3828-02 S3828X862 03/31/89 14:48 
3828-02DUP S3828X863 03/31/89 15:38 
3828-02MS S3828X864 03/31/89 16:29 
3828-03 S3828X865 03/31/89 17:19 
3828-04 S3828X866 03/31/89 18:08 
3828-05 S3828X867 03/31/89 18:58 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH COnPOUNDS 

.ASE NO: 
CONTRACTOR; RMAL 
CONTRACT NO: 

INSTRUMENT ID: X 
CALIBRATION DATE: 01-16-B9 

niNIMUn RF FOR SPCC IS 0. 030 MAXIMUN % RSD FOR CCC IS 337. 

LABORATORY ID: STDX443 STDX444 STDX441 
STDX440 STDX442 

COMPOUND RF 2. RF 4. RF 24. RF 120. RF 480. AVG RF XR8D CCE 

2J3-BENZOFURAN 1. 182 1. 106 0. 982 0. 929 1. 007 1. 037 11. 2 
2i 3-DIHYDROINDENE 1. 139 1. 127 0. 902 0. 848 0. 904 0. 988 14. 3 
IH-INDENE I. 873 1. 762 .1. 463 1. 400 1. 333 1. 607 12. 6 
NAPHTHALENE 2. 397 2. 378 1. 994 1. 871 2. 033 2. 214 13. 6 
BENZO(B)THIOPHENE 1. 737 1. 742 1. 376 1. 331 1. 432 1. 324 13. 1 
QUINOLXNE 0. 733 0. 677 0. 680 0. 784 0. 939 0. 762 14. 1 
IH-INDOLE 0. 872 0. 907 0. 826 0. 926 1. 073 0. 921 10. 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14. 1 
1-METHYLNAPHTHALENE 1. 312 1. 237 1. 001 0. 933 1. 030 1. 110 14. 6 ' 
BIPHENYL 1. 798 1. 739 1. 370 1. 332 1. 419 1. 332 14. 3 
ACENAPHTHYLENE 1. 774 1. 733 1. 439 1. 433 1. 663 1. 616 9. 3 
ACENAPHTHENE 1. 237 1. 223 0. 993 0. 961 1. 043 1. 092 11. 8 
DIBENZOFURAN 1. 838 1. 886 1. 373 1. 401 1. 487 1. 601 13. 6 
FLUORENE 1. 311 1. 373 1. 143 1. 146 1. 247 1. 243 8. 1 
DIBENZOTHIOPHENE 1. 149 1. 123 0. 924 0. 892 0. 930 1. 008 11. 8 
PHENANTHRENE I. 133 1. 113 0. 904 0. 890 0. 966 1. 003 12. 0 
ANTHRACENE 0. 962 1. 049 0. 869 0. 884 0. 984 0. 930 7. 7 
ACRIDINE 0. 810 0. 812 0. 349 0. 632 0. 738 0. 712 13. 7 
CARBAZOLE 0. 933 1. 009 0. 764 0. 793 0. 889 0. 882 11. 7 
FLUORANTHENE 1. 206 1. 240 0. 944 0. 936 1. 013 1. 068 13. 6 
£YRENE 1. 398 1. 238 0. 932 0. 903 0. 978 1. 094 20. 1 
•ENZO(A)ANTHRACENE 1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 •HRYSENE 1. 643 1. 468 1. 037 1. 014 0. 966 1. 230 24. 8 
BENZO(B)FLUORANTHENE 1. 201 1. 379 0. 991 0. 972 1. 014 1. 131 22. 2 
BENZO < K)FLUORANTHENE 1. 368 1. 860 1. 400 1. 321 1. 292 1. 488 13. 7 
BENZ0(E}PYRENE 1. 870 1. 728 1. 106 1. 039 1. 048 1. 362 29. 3 
BENZ0(A>PYRENE 1. 301 1. 280 0. 934 0. 936 0. 976 1. 089 16. 8 
PERYLENE 1. 239 1. 137 0. 914 0. 929 0. 961 1. 040 14. 2 
INDENOd. 2, 3-CD}PYRENE 1. 413 1. 320 1. 072 1. 066 1. 130 1. 240 17. 0 
DIBENZ(A.H)ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
BENZO < G, H, I) PERYLENE 1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 18. 1 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(*« 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(*) tt - NOT DETECTABLE AT LOU LEVEL 



% 

CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

iSE NO: 
ONTRACTOR: RMAL 

CONTRACT NO: 
INSTRUMENT ID: X 

CALIBRATION DATE: 03-31-89 
TIME: 08:34 
LABORATORY ID: STDX8S3 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. 030 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. X DIFF 

2.3-BENZOFURAN 1. 057 1.223 -13.8 
Z.3-DIHYDRaiNDENE 0. 988 1. 040 -3. 2 
IH-INDENE 1. 607 1. 641 -2. 1 
NAPHTHALENE 2. 214 2. 233 -O. 8 
BENZO(B}THIOPHENE 1. 324 1. 386 9. 0 
GUINOLINE 0. 762 0. 337 26. 9 
iH-INDOLE 0. 921 0. 739 17. 6 
2-METHYLNAPHTHALENE 1. 086 1. 006 7. 3 
1-METHYLNAPHTHALENE 1. 110 1. 017 8. 4 
BIPHENYL 1. 332 1. 271 16. 9 
ACENAPHTHYLENE 1. 616 1. 413 12. 3 
ACENAPHTHENE 1. 092 0. 998 8. 3 
DIBENZOFURAN 1. 601 1. 314 3.4 
FLUORENE 1. 243 1. 101 11. 3 
DIBENZOTHIOPHENE 1. 008 0. 843 16. 3 
PHENANTHRENE 1. 003 0. 876 12. 8 
ANTHRACENE 0. 930 0. 771 18. 7 
ACRIDINE 0. 712 0. 301 29. 6 
CARBAZOLE 0. 882 0. 731 14.8 
FLUORANTHENE 1. 068 0. 923 13. 3 PYRENE 1. 094 0. 969 11. 3 
BENZO(A)ANTHRACENE 1. 131 1. 107 2. 1 
fiHRYSENE 1. 230 1. 129 8. 1 
HNZO (B) FLUORANTHENE 1. 131 1. 324 -14.9 
•INZO(K)FLUORANTHENE 1. 488 1. 317 -1. 9 TJENZO<E)PYRENE 1. 362 1. 131 16.9 
BENZQ(A>PYRENE 1. 089 0. 990 9. 1 
PERYLENE 1. 040 0. 908 12. 7 
INDENO<1.2,3-CD)PYRENE 1. 240 1. 012 18. 4 
D1BENZ(A.H)ANTHRACENE 0. 977 0. 796 18. 3 
BENZO(G. H, I)PERYLENE 1. 112 0. 912 17. 9 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND<** 
-/.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(*) » - NOT DETECTABLE AT LOU LEVEL 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3828 

Lab File ID (Standard): STDX855 

Instrument ID: 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 03/31/89 

Time Analyzed: 08:54 

IS#1 (ACN) IS#2 (PHN) IS#3 (BAP) 
AREA # AREA # AREA # 

12 HOUR STD 146926 251056 148573 

UPPER LIMIT 293852 502112 297146 

LOWER LIMIT 73463 125528 74286 

SAMPLE NO. 

BLK-01 120900 202500 134700 
3828-01 121900 214600 143000 
3828-02 119700 208200 136500 
3828-02DUP 110500 184600 125200 
3828-02MS 123200 205100 147300 
3828-03 125400 214300 143100 
3828-04 120500 206600 146600 
3828-05 116800 190900 130800 

IS#1 (ACN) 
IS#2 (PHN) 
IS#3 (BAP) 

D10-ACENAPHTHENE 
DIO-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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Rocky Mountain 
Analytical Laboratory 

Enseco 

April 14, 1989 

James Grube 
City of St. Louis Park 
5005 Mitiiietonka Blvd. 
St. Louis Park, MN 55416 

Dear James: 

Enclosed is the report for the one aqueous sample received at Rocky 
Mountain Analytical Laboratory on March 21, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Rebecca Williams. 

SincMely, 

Ramona Power 
D'iata Control 

Enclosures 

cc: Rebecca Williams, Program Administrator 

RMAL #003987 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 



- Enseco 

Discussion 

This report contains results and supporting quality control and sample 
identification information associated with analyses performed on this project. 
The results and supporting information are contained in tables following this 
section, arranged in the following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix). Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses.that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. Analytical data is corrected 
for blank contamination before it is reported. 



Enseco 

Quality Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, laboratory control samples (LCS), and 
surrogate control samples (SCS). Results from these analyses are presented 
along with the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Laboratory Control Samples (LCS): An LCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. 

Surrogate Control Samples (SCS): An SCS is an additional control measure 
taken for organic analyses. 

Accuracy for LCS and SCS is measured by Percent Recovery 

Measured Concentration 
% Recovery » —— — X 100 

Actual Concentration 

Precision for LCS is measured by Relative Percent Difference (RPO). 

Measured Concentration LCSl - Measured Concentration LCS2 

(Measured Concentration LCSl Measured Concentration LCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representiveness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003987-0001-SA GAC-SLPlOClTOC-032089 AQUEOUS 20 MAR 89 21 MAR 89 



Enseco 

ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

Lab ID: Group Custom 
003987 Code Analysis Description Test? 

0001 A Polynuclear Aromatic Hydrocarbons, SIM 
Prep - PAH/SIM by 6C/MS 
Total Organic Carbon (TOC) 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLPlOClTOC-032089 
Lab ID: 003987-0001-SA Enseco ID: 1030778 
Matrix: AQUEOUS Sampled: 20 MAR 89 Received: 21 MAR 89 
Authorized: 21 MAR 89 Prepared: NA Analyzed: NA 

Parameter Result Units 
Reporting Analytical Analyzed 

-imit Method Date 

Total Organic Carbon 3.2 mg/L 0.1 415.1 23 MAR 89 

ND=iNot Detected 
NA'Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



Enseco 

OC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix Test LCS 

003987-0001-SA AQUEOUS TOC-A 23 MAR 89-B 



Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration Accuracy(%) Precision(RP"' 

Spiked Measured LCSl LCS2 Limits LCS Limi'. 
LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 23 MAR 89-B 
Concentration Units: mg/L 

Total Organic Carbon 25 25.0 25.2 100 101 91-109 1.0 20 



Rocky .Mountain 
Analytical Laboratory 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

April 14. 1989 

Enseco - RNAL Project Number 003987 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

March 21, 1989. The sample was logged in under RMAL project number 003987. A 
cross reference associating the RMAL sample number to actual field sample 
number is included. The sample was analyzed for part-per-trillion (ppt) 
polynuclear aromatic hydrocarbons (PAH). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the sample and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

Due to a preparation error in the original extraction of sample 3987-01, 
the sample required a reextraction. Limited sample volume was available for 
the reextraction and therefore reporting limits have been raised. 

Sample 3987-01 and the associated blank show target compounds that do not 
meet secondary ion confirmation. In some instances a compound that does not 
meet secondary ion confirmation criteria may still be determined to be present 
in a sample after close inspection of. the data by the analyst. Supportive 
data includes mass chromatograms maxima at the same scan for primary and 
secondary ions, as well as discernible quantitation interference with the 
secondary ion.. These compounds are flagged with an asterisk (*) on the data 
sheets (FORM I) as per the 1989 QAPP. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax. 303/431-7171 



Case Narrative - RMAL #003987 
April lA, 1988 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported bvt j Lj-f'-i i(< '- c .Date: / ' 
Tracy Gijierson 
Data Control Supervisor 

Approved Date: f 

Program Administrator 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab 10 Client 10 Matrix Date Time Date 

003987-0001-SA GAC-SLPIOCI -032089 AQUEOUS 20 MAR 89 21 MAR 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3987-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3987 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 2000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 3987-01 

Lab File ID: S3987X879 

Date Received: 03/21/89 

Date Extracted: 03/27/89 

Date Analyzed: 04/03/89 

Dilution Factor: 0.250 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 10.2 U 
496-11-7 2,3-Dihydroindene 2.8 U 
95-13-6 IH-Indene 1.8 U 
91-20-3 Naphthalene 3.7 BJ* 

4565-32-6 BenzoYBiThiophene 12. * 

91-22-5 Quinoline 2.8 U 
120-72-9 IH-Indole 5.0 U 
91-57-6 2-MethvlnaDhthalene 3.0 B * 
90-12-0 1-Methvlnaphthalene 3.2 U 
92-52-4 Biphenvl 8.6 U 
208-96-8 Acenaphthvlene 2.8 U 
83-32-9 Acenaphthene 3.0 * 

132-64-9 Dibenzofuran 2.0 u 
86-7 3-7 Fluorene 2.0 u 
132-65-0 Dibenzothiophene 2.3 
85-01-8 Phenanthr ene 3.0 B * 
120-12-7 Anthracene 2.2 U 
260-94-6 Acridine 5.8 U 
86-74-8 Carbazole 3.8 U 
206-44-0 Fluoranthene 7.1 
129-00-0 Pvrene 12. 
56-55-3 Benzo (A) Anthracene 5.0 U 
218-01-9 Chrvsene 5.6 U 
205-99-2 Benzo IB) Fluoranthene 5.0 U 
207-08-9 Benzo fK) Fluoranthene 4.6 U 
57-97-6 7,12 -Dimethy Ibenz anthracene_ 5.6 U 

192-97-2 Benzo fEi Pvrene 3.8 u 
50-32-8 Benzo (Ai Pvrene 4.6 u 

198-55-0 Pervlene 5.0 u 
56-49-5 3-Methvlcholanthrene 7.0 u 

193-39-5 Indenor 1.2.3-CDl Pvrene 4.2 u 
53-70-3 Dibenz (k. HI Anthracene 3.2 u 

191-24-2 Benzo fG.H. I ̂ Pervlene 5.6 u 
215-58-7 Dibenz (A.C) Anthracene 3.2 u 

FORM I SV-l 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3987 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3987-01 93 115 106 
2 BLK-01 96 105 80 

51 (NAP) = 08-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3987 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3987X882 Lab Sample ID: BLK-01 

Date Extracted: 03/27/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 04/03/89 Time Analyzed: 15:17 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: 4500-X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 
============ ============ =========== ========== 

1 3987-01 3987-01 S3987X879 04/03/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMiyOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

ELK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3987 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 2000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S3987X882 

Date Received: 03/21/89 

Date Extracted: 03/27/89 

Date Analyzed: 04/03/89 

Dilution Factor: 0.250 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2,3-Benzofuran 10.2 U 
496-11-7 2.3-Dihvdroindene 2.8 U 
95-13-6 IH-Indene 1.8 u 
91-20-3 Naphthal ene 4.1 J 

4565-32-6 Benzo fB) Thioohene 1.8 u 
91-22-5 Quinoline 2.8 u 
120-72-9 IH-Indole 5.0 u 
91-57-6 2-MethvlnaDhthalene 3.1 * 

90-12-0 1-Methylnaphthalene 2.6 J * 
92-52-4 Biohenvl 8.6 u 
208-96-8 Acenaohthy 1 ene 2.8 u 
83-3 2-9 Acenaohthene 2.6 u 
132-64-9 Dibenzofuran 2.0 u 
86-73-7 Fluorene 2.0 u 
132-65-0 Dibenzothioohene 2.2 u 
85-01-8 Phenanthrene 2.7 
120-12-7 Anthracene 2.2 u 
260-94-6 Acridine 5.8 u 
86-74-8 Carbazole 3.8 u 
2 06-4 4 -0 Fluor anthene 2.8 u 
129-00-0 Pyrene 2.8 u 
56-55-3 Benzo (h) Anthracene 5.0 u 

218-01-9 Chrysene 5.6 u 
205-99-2 Benzo ̂B)Fluoranthene 5.0 u 
207-08-9 Benzo fK) Fluoranthene 4.6 u 
57-97-6 7,12-Dimethylbenzanthracene_ 5.6 u 

192-97-2 Benzo fE) Pyrene 3.8 u 
50-32-8 Benzol A) Pyrene 4.6 u 
198-55-0 Perylene 5.0 u 
56-49-5 3 -Me thy 1 cho 1 anthr ene 7.0 u 

193-3 9-5 Indeno f 1.2.3-CD) Pyrene 4.2 u 
53-70-3 Dibenz f A. H) Anthracene 3.2 u 
191-24-2 Benzo ra.H.I) Perylene 5.6 u 
215-58-7 Dibenz f A. C) Anthracene 3.2 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3987 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX877 04/03/89 10:28 
3987-01 S3987X879 04/03/89 12:40 
BLK-01 S3987X882 04/03/89 15:17 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH COHPOUNDS 

CASE NO: 
"ONTRACTOR: RMAL 

3NTRACT NO: 

INSTRUMENT ID: X 
CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS O.030 MAXIMUM % RSD FOR CCC IS 33% 

LABORATORY ID: STDX443 STDX444 
STDX440 STDX442 

COMPOUND RF 2. RF 4. RF 24. RF 120. RF 480. AVG RF %RSD CCS 

2, 3-BENZOFURAN 1. 182 1. 186 0. 982 0. 929 1. 007 1. 037 11. 2 
2, 3-DlHYDROINDENE 1. 139 1. 127 0. 902 0. 848 0. 904 0. 988 14. 3 
IH-INDENE 1. 873 1. 762 1. 463 1. 400 1. 333 1. 607 12. 6 
NAPHTHALENE 2. 397 2. 378 1. 994 1. 871 2. 033 2. 214 13. 6 
BENZO(B)THIOPHENE 1. 737 1. 742 1. 376 1. 331 1. 432 1. 324 13. 1 
QUINOLINE 0. 733 0. 677 0. 680 0. 784 0. 939 0. 762 14. 1 
I'H-INDOLE 0. 872 0. 907 0. 826 0. 926 1. 073 0. 921 10. 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14. 1 
1-METHYLNAPHTHALENE 1. 312 1. 237 1. 001 0. 933 1. 030 1. 110 14. 6 
BIPHENYL 1. 798 1. 739 1. 370 1. 332 1. 419 1. 332 14. 3 
ACENAPHTHYLENE 1. 774 1. 733 1. 439 1. 433 1. 663 1. 616 9. 3 
ACENAPHTHENE 1. 237 1. 223 0. 993 0. 961 1. 043 1. 092 11. 8 
DIBENZOFURAN 1. 838 1. 886 1. 373 1. 401 1. 487 1. 601 13. 6 
FLUORENE 1. 311 1. 373 1. 143 1. 146 1. 247 1. 243 8. 1 
DIBENZOTHIOPHENE 1. 149 1. 123 0. 924 0. 892 0. 930 1. 008 11. 8 
^^ENANTHRENE 1. 133 1. 113 0. 904 0. 890 0. 966 1. 003 12. 0 
I^JTHRACENE 0. 962 1. 049 0. 869 0. 884 0. 984 0. 930 7.7 
WCRIDINE 0. 810 0. 812 0. 349 0. 632 0. 738 0. 712 13.7 
CARBAZOLE 0. 933 1. 009 0. 764 0. 793 0. 889 0. 882 11. 7 
FLUORANTHENE 1. 206 1. 240 0. 944 0. 936 1. 013 1. 068 13. 6 
PYRENE 1. 398 1. 238 0. 932 0. 903 0. 978 1. 094 20. 1 
BENZO(A)ANTHRACENE 1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 
CHRYSENE 1. 643 1. 468 1. 037 1. 014 0. 966 1. 230 24. 8 
BENZO(B}FLUORANTHENE 1. 201 1. 379 0. 991 . 0. 972 1. 014 1. 131 22. 2 
BENZO(K)FLUORANTHENE 1. 368 1. 860 1. 400 1. 321 1. 292 1. 488 13. 7 
BENZO<E)PYRENE 1. 870 1. 728 1. 106 1. 039 1. 048 1. 362 29. 3 
BENZO(A)PYRENE 1. 301 1. 280 0. 934 0. 936 0. 976 1. 089 16. 8 
PERYLENE 1. 239 1. 137 0. 914 0. 929 0. 961 1. 040 14. 2 
INDENO(1. 2i 3-CD)PYRENE - 1. 413 1. 320 1. 072 1. 066 1. 130 1. 240 17. 0 
DIBENZ(A. H)ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
BENZO < G, H, I) PERYLENE 1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 18. 1 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(»*: 
YRSD - PERCENT RELATIVE STANDARD DEVIATION 

C - CALIBRATION CHECK COMPOUNDS(*) # - NOT DETECTABLE AT LOW LEVEL 

Foi^rr\^ 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CASE NO: 
CONTRACTOR: RMAL 
--'NTRACT NO: 

JTRUMENT ID: X 

CALIBRATION DATE: 04-03-89 
TIME: 10:28 
LABORATORY ID: STDX877 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. 090 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. X DIFF 

2i3-BENZOFURAN 1. 097 1. 130 -6. 9 
3-DIHYDROINDENE 0. 988 0. 996 -0. 8 

IH-INDENE 1. 607 1. 977 1. 8 
NAPHTHALENE 2. 214 2.322 -4. 8 
DENZO(B)THIOPHENE 1. 924 1. 421 6. 7 
QUINOLINE 0. 762 0.842 -10. 3 
IH-INDOLE 0. 921 0. 901 2. 1 
2-METHYLNAPHTHALENE 1. 086 1.027 9. 4 
1-METHYLNAPHTHALENE 1. 110 1. 023 7. 8 
BIPHENYL 1. 932 1. 339 12. 8 
ACENAPHTHYLENE 1. 616 1. 603 0. 8 
ACENAPHTHENE 1. 092 1. 002 8. 1 
DIBENZOFURAN 1. 601 1. 648 -2. 9 
FLUORENE 1. 249 1. 131 9. 1 
DIBENZOTHIOPHENE 1. 008 0. 832 17. 4 
PHENANTHRENE 1. 009 0. 891 11.3 
ANTHRACENE 0. 990 0. 800 19. 7 
ACRIDINE 0. 712 0. 919 27. 6 
IBAZOLE 0. 882 0. 896 -1. 9 
;ORANTHENE 1. 068 0. 944 11. 9 

r fRENE 1. 094 1. 014 7. 2 
BENZO(A}ANTHRACENE 1. 131 1. 421 -29. 9 
CHRYSENE 1. 230 1. 394 -10. 1 
BENZO(B)FLUORANTHENE 1. 191 1. 409 -22. 0 
BENZO(K)FLUORANTHENE 1. 488 1. 934 -3. 1 
BENZO<E)PYRENE 1. 362 1. 299 7. 9 
BENZO<A)PYRENE 1. 089 1. 112 -2. 0 
PERYLENE 1. 040 0. 979 6. 2 
INDENO(li2< 3-CD>PYRENE 1.240 0. 980 20. 9 
OIBENZ(A.H)ANTHRACENE 0. 977 0. 793 18. 8 
BENZO (G» H, I) PERYLENE 1. 112 0. 897 19. 3 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(«*) 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(*) « - NOT DETECTABLE AT LOU LEVEL 

foR.rr\^ 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3987 

Lab File ID (Standard): STDX877 

Instrument ID: 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 04/03/89 

Time Analyzed: 10:28:00 

IS#1 (ACN) 
AREA # 

100545 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 

IS#1 (ACN) 
AREA # 

100545 183401 87571 

UPPER LIMIT 201090 366802 175142 

LOWER LIMIT 

SAMPLE NO. 

3987-01 
BLK-01 

50272 91700 43786 LOWER LIMIT 

SAMPLE NO. 

3987-01 
BLK-01 

50272 

144900 
112200 

LOWER LIMIT 

SAMPLE NO. 

3987-01 
BLK-01 

89900 
65700 

144900 
112200 

85900 
72400 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



Rocky Mountain 
Analytical Laboratory 

April 28, 1989 

Jim Grube 
City of St. Louis Pairk 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416-2209 

Dear Jim: 

Enclosed is the report for one aqueous sample received at Rocky Mountain 
Analytical Laboratory on April 5, 1989. 

If you have any questions the Program Administrator assigned to this 
project is Jean Zimmerman. 

Sincerely, 

Tracy/^berson 
Data Cdntrol Supervisor 

Enclosures 

cc: Jean Zimmerman, PA 

RMAL #004191 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



^Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

004I91-0001-SA GAC-SLPIOFTOC-040489 AQUEOUS 04 APR 89 14:30 05 APR 89 



General Inorganics 
^Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLPlOF-040489, GAC-SLPlOFTOC-040489 
004191-0001-SA Enseco ID: 1032358 
AQUEOUS Sampled: 04 APR 89 
05 APR 89 Prepared: NA 

Received: 05 APR 89 
Analyzed: NA 

Total Organic Carbon 

Result 

1.5 

Units 

mg/L 

Reporting Analytical 
-imit Method 

0.1 415.1 

Analyzed 
Date 

06 APR 89 

ND=Not Detected 
NA=Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

^EnsecD 

Laboratory 
Sample Number 

004191-0001-SA 

QC Matrix 

AQUEOUS 

Test 

TOC-A 

QC Lot Number 
LCS SCS 

06 APR 89-B 



LABORATORY COIfTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration Accuracy(%) Precision(RPD) 

Spiked Measured LCSl LCS2 Limits LCS Limits 
LCSl LCS2 

Category; TOC-A 
Matrix: AQUEOUS 
QC Lot: 06 APR 89-B 
Concentration Units: mg/L 

Total Organic Carbon 25 24.8 25.3 99 101 91-109 2.0 20 



Rocky Mouniain 
Analvtical Laboraton 

Enseco 
CASE NARRATIVE 

City of St. Louis Park 

April 28 1989 

Enseco - RMAL Project Number 004191 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

April 5, 1989. The sample was logged in under RMAL project number 004191. A 
cross reference associating the RMAL sample number to the actual field sample 
number is included. The sample was analyzed for medium level part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

No problems were encountered in the PPT-PAH analysis. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

JT 

Reported by; / •//, Date: " ' —) 
Tracy Giberson 
Data Control Supervisor 

Approved by: 1 fy, Date: *^1 ' 
Jean Zimmerman ' '' 
Program Administrator 

Liistco Incorpt)ra:v:J 
Yarrim SlrL-e" 

AnMilj, Color.idL' 
i03/421-66ll |-.i. 30i -131-7171 



Eiiseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

004191-0001-SA GAC-SLPlOF-040489 AQUEOUS 04 APR 69 14:30 05 APR 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4191 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

4191-01 

SDG No.: N/A 

Lab Sample ID: 4191-01 

Lab File ID: S4191X999 

Date Received: 04/05/89 

Date Extracted: 04/07/89 

Date Analyzed: 04/14/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6-^ 2,3-Benzofuran 410. U 
496-11-7 2,3-Dihvdroindene 1800. 
95-13-6 IH-Indene 72. u 
91-20-3 Naphthalene 520. u 

4565-32-6 Benzo(B) Thiophene 340. 
91-22-5 Quinoline 110. u 
120-72-9 IH-Indole 200. u 
91-57-6 2-Methvlnaphthalene 72. u 
90-12-0 1-Methvl naphthalene 92. J 
92-52-4 Biphenyl 370. 
208-96-8 Acenaphthylene 740. 
83-32 -9 Acenaphthene 1500. 
132-64-9 Dibenzofuran 390. 
86-73-7 Fluorene 1400. 
132-65-0 Dibenzothiophene 120. 
85-01-8 Phenanthrene 100. u 
120-12-7 Anthracene 93. 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-44-0 Fluoranthene 200. 
129-00-0 Pyrene 220. 
56-55-3 Benzo (A) Anthracene 200. u 

218-01-9 Chrysene 220. u 
205-99-2 Benzo(B) Fluoranthene 200. u 
207-:08-9 Benzo(K) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 
192-97-2 BenzofE) Pyrene 150. u 
50-32-8 Benzo(A) Pyrene 180. u 

198-55-0 Perylene 200. u 
56-49-5 3-Methylcholanthrene 280. u 
193-39-5 Indeno (1.2.3-CD) Pyrene 170. u 
53-70-3 Dibenz f A. H ̂ Anthracene 130. u 
191-24-2 BenzofG. H.I) Perylene 220. u 
215-58-7- Dibenz fA.C)Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOIATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4191 SAS No.: N/A SDG No.: N/A 

EPA 51 52 53 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4191-01 87 87 84 
2 BLK-01 89 90 87 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRY5ENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-l 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: 84191X001 

Date Extracted: 04/07/89 

Date Analyzed: 04/14/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

4191 SAS No.: N/A SDG No.: N/A 

Lab Sample ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 02:51 

Level: (low/med) MED 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA 
SAMPLE NO. 

4191-01 

LAB 
SAMPLE ID 

LAB 
FILE ID 

DATE 
ANALYZED 

EPA 
SAMPLE NO. 

4191-01 4191-01 S4191X999 04/14/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4191 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S4191X001 

Date Received: 04/05/89 

Date Extracted: 04/07/89 

Date Analyzed: 04/14/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 410. U 
496-11-7 2.3-Dihvdroindene 110. u 
95-13-6 IH-Indene 72. , u 
91-20-3 Naohthalene 520. u 

4565-32-6 Benzo (B) Thioohene 72. u 
91-22-5 Ouinoline 110. u 
120-72-9 IH-Indole 200. u 
91-57-6 2-Methvlnaohthalene 72. u 
90-12-0 l-Methvlnaphthalene 130. u 
92-52-4 Biohenvl 340. u 
208-96-8 Acenaohthvlene 110. u 
83-32-9 Acenaohthene 100. u 
132-64-9 Dibenzofuran 80. u 
86-7 3-7 Fluorene 80. u 
132-65-0 Dibenzothioohene 88. u 
85-01-8 Phenanthrene 100. u 
120-12-7 Anthracene 88. u 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-44-0 Fluoranthene 110. u 
129-00-0 Pyrene 110. u 
56-55-3 Benzo f A) Anthracene 200. u 

218-01-9 Chrvsene 220. u 
205-99-2 Benzo (B) Fluoranthene 200. u 
207-08-9 Benzo (K) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 
192-97-2 BenzofE) Pvrene 150. u 
50-32-8 Benzof A) Pvrene 180. u 

198-55-0 Pervlene 200. u 
56-49-5 3-Methvlcholanthrene 280. u 
193-39-5 Indeno 11.2.3-CD) Pyrene 170. u 
53-70-3 Dibenz (A, H) Anthracene 130. u 
191-24-2 Benzo f G. H. I) Pervlene 220. u 
215-58-7 Dibenz (A, C) Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4191 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX988 04/13/89 15:41 
4191-01 S4191X999 04/14/89 01:57 
BLK-01 S4191X001 04/14/89 02:51 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-X 

Lab Code: Enseco Case No: 4191 

Calibration Date(s): 04/13/89 

Minimum RF is 0.050 Maximum % RSD is 35% 

Lab File ID: RRF = STDX986 RRF STDX984 
RRF = STDX987 RRF = STDX985 RRF STDX983 

20 PPT 40 PPT 240PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

D8-Naphthalene 2.648 2.513 2.437 2.666 2.301 2.513 6.0 
DlO-Flourene 1.360 1.278 1.306 1.368 1.525 1.367 7.0 
D12-Chrysene 1.806 1.706 1.525 1.683 1.696 1.683 6.0 
2,3-Benzofuran 1.487 1.438 1.347 1.488 1.513 1.455 4.5 
2,3-Dihydroindene 1.481 1.456 1.392 1.541 1.586 1.491 5.0 
IH-Indene 1.789 1.797 1.695 1.928 1.885 1.819 5.0 
Naphthalene 3.034 2.882 2.745 3.077 2.515 2.851 8.0 
Benzo(B)Thiophene 2.359 2.243 2.161 2.410 2.161 2.267 5.0 
Quinoline 1.161 1.079 1.173 1.371 1.571 1.271 15.7 
IH-Indole 1.641 1.623 1.591 1.803 1.912 1.714 8.0 
2-Methylnaphthalene 1.533 1.457 1.414 1.568 1.663 1.527 6.4 
1-Methylnaphthalene 1.584 1.508 1.462 1.621 1.693 1.574 5.8 
Biphenyl 2.453 2.028 1.954 2.084 2.033 2.110 9.3 
Acenaphthylene 1.701 1.683 1.695 2.001 2.111 1.838 11.0 
Acenaphthene 1.472 1.310 1.301 1.418 1.539 1.408 7.3 
Dibenzofuran 2.268 2.143 2.086 2.222 2.198 2.183 3.2 
Flourene 1.608 1.460 1.504 1.619 1.823 1.603 8.8 
Dibenzothiophene 1.305 1.218 1.163 1.085 1.329 1.220 8.3 
Phenanthrene 1.362 1.263 1.219 1.127 1.355 1.265 7.8 
Anthracene 1.089 1.042 1.063 1.035 1.346 1.115 11.7 
Acridine 0.805 0.727 0.881 0.883 1.236 0.906 21.5 
Carbazole 1.177 1.121 1.091 0.994 1.285 1.134 9.5 
Fluoranthene 1.435 1.264 1.276 1.139 1.422 1.307 9.4 
Pyrene 1.777 1.361 1.262 1.105 1.394 1.380 18.0 
Benzo(A)Anthracene 1.832 1.786 1.580 1.851 1.933 1.796 7.4 
Chrysene 1.851 1.896 1.611 1.802 1.843 1.801 6.2 
Benzo(B)Fluoranthene 1.938 1.924 1.614 1.911 1.878 1.853 7.3 
Benzo(K)Fluoranthene 2.230 1.991 1.602 1.897 2.114 1.967 12.2 
Benzo(E)Pyrene 1.780 1.827 1.678 1.867 1.872 1.805 4.4 
Benzo(A)Pyrene 1.412 1.437 1.356 1.562 1.750 1.503 10.5 
Perylene 1.514 1.429 1.361 1.589 1.813 1.541 11.3 
Indeno(1,2,3-CD)Pyrene 1.477 1.466 1.417 1.628 1.646 1.527 6.8 
Dibenz(A,H)Anthracene 1.167 1.273 1.199 1.355 1.362 1.271 7.0 
Benzo(G,H,I)Perylene 1.480 1.316 1.253 1.434 1.357 1.368 tH 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-X 

Lab ID: STDX988 

Lab Code: Enseco Case No: 4191 

Calibration Date(s): 04/13/89 

Calibration Time: 15:41 

Minimum RF is 0.050 Maximum %RPD is 35% 

INITIAL 40 PPT %RPD 
COMPOUND AVE RRF RRF 

D8-Naphthalene 2.513 2.502 0.4 
DlO-Flourene 1.367 1.278 6.5 
D12-Chrysene 1.683 1.520 9.7 
2,3-Benzofuran 1.455 1.432 1.6 
2,3-Dihydroindene 1.491 1.469 1.5 
IH-Indene 1.819 1.765 3.0 
Naphthalene 2.851 2.845 0.2 
Benz o(B)Thiophene 2.267 2.183 3.7 
Quinoline 1.271 1.023 19.5 
IH-Indole 1.714 1.522 11.2 
2-Methylnaphthalene 1.527 1.421 6.9 
1-Methylnaphthalene 1.574 1.482 5.8 
Biphenyl 2.110 1.901 9.9 
Acenaphthylene 1.838 1.564 14.9 
Acenaphthene 1.408 1.245 11.6 
Dibenzofuran 2.183 2.023 7.3 
Flourene 1.603 1.410 12.0 
Dibenzothiophene 1.220 1.172 3.9 
Phenanthrene 1.265 1.216 3.9 
Anthracene 1.115 0.947 15.1 
Acridine 0.906 0.639 29.5 
Carbazole 1.134 1.019 10.1 
Fluoranthene 1.307 1.239 5.2 
Pyrene 1.380 1.273 7.8 
Benzo(A)Anthracene 1.796 1.552 13.6 
Chrysene 1.801 1.624 9.8 
Benzo(B)Fluoranthene 1.853 1.677 9.5 
Benzo(K)Fluoranthene 1.967 1.520 22.7 
Benzo(E)Pyrene 1.805 1.626 9.9 
Benzo(A)Pyrene 1.503 1.197 20.4 
Perylene 1.541 1.315 14.7 
Indeno(1,2,3-CD)Pyrene 1.527 1.306 14.5 
Dibenz(A,H)Anthracene 1.271 1.082 14.9 
Benzo(G,H,I)Perylene 1.368 1.213 11.3 

FORM VII 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 4191 

Lab File ID (Standard): STDX988 

Instrument ID: 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 04/13/89 

Time Analyzed: 15:41 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

65431 104005 64664 12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

130862 208010 129328 

32332 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

SAMPLE NO. 

32716 52002 

129328 

32332 

4191-01 
BLK-01 

67600 
59300 

116800 
100400 

69900 
65000 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



^Enseco • Rocky Mountain Analytical 
4955 Yuiow Stteet 
Aivada, Colorado 80002 
303/421-6611 FacaimOe: 303/431-7171 

Attn: 

Enseco Client 

Project ^ 

Sampling Co. 

Sampling Site 

Team Leader _ 

C.t ry Sr. 

Date Time Sample ID/Oescriptlon 

t' GML-^1^9 lc>T~ - a 

6A6!-SLP irt-rTi- A A 

-SLP iofni>-e>*^o 

CHAIN OF CUSTODY 

Sample Type 

^ /}9r7at/Z 

SAMPLE SAFE"* CONDITIONS 

SA-

No. 8357 
1. Packed by: 

2. Seal Intact Upon Receipt by Sampling Co.; 

3. Condition of Contents: 

Seal# 

Yes No 

4. Sealed for Shipping by: 

5. Initial Contents Temp.: 

6. Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

8. Contents Tempersture Upon Receipt t>y Lab-

9. Condition of Contents: ChOoo 

JC Seal*. 

Q 
M-

No. Containers Analysis Parameters 

-

ML. 

0 5 

No 

Remarks 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by: (signed) Date Time '5. 

IPPING DETAILS 

. Airbill«. TSu^y.-ySl/O 
Delivered to Shipper by: 

Method of Shipment: 

Received for Lab: - signed: _ Date/Time^ 

Enseco Project No. ^ 

White and Pink Copies to Lab 
UtA-VjlH • 

Yellow to Sampler SS-001 



^Enseco - Rocky Mountain Analytical 
4955 Yairow Street 
AtvaJa Colorado 800Q2 
303/421-6611 Facsimile 303/431-7171 

Attn: 

Enseco Client 
* 
Project 

Sampling Co. 

Sampling Site 

Team Leader. 

Date 

^ /?ric/y7T^ 

Time Sample ID/Description 

/3oo Ci " ^ a f' 

d/k*- O O 

CtfitC." &L.P/d - P ^ 

CHAIN OF CUSTODY 

1. Packed by; 

2. Seal Intact Upon Receipt by Sampling Co.: 

3. Condition of Contents: 

NO.8316 
SAMPLE SAFE" CONDITIONS 

S ^ Seal* 

Yes 

4. Sealed for Shipping by: 

5. Initial Contents Temp.: _ -•C Seal •. 

6. Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

8. Contents Temperature Upon Receipt by Lab-

9. Condition of Contents: 

Sample Type ^ No. Containers 

La- ^ *• 
/UA. 7. tbUU 

Analysis Parameters 

No 

No 

Remarks 

'Tki 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by. (signed) Date Time Delivered to Shipper by: 

Method of Shipment: 

Received for 

SNIPING DETAILS 

. Airbill * . 2.%c.rtns7Ac> 
Lab.. . Signed. _ Date/Time. 

Enseco Project No. 
\77 

White and Pink Copies to Lab Yellow to Sampler SS-OOi 



^Enseco - Rocky Mountain Analytical 
4933 Yarrow Street 
AtvocJa. Colorado 80002 
303/421-6611 Faaimae: 303/431-7171 
Attn: 

Enseco Client 

Project 

Sampling Co. 

Sampling Site 

Team Leatjer. 

Date 

4 

Time 

^ ! oti 

9T- ( auti> 

CHAIN OF CUSTODY 

Sample lO/Descrlptlon Sample Type 

d- LP/ rf,/ - ^ /I'hr 

SAMPLE SAFE" CONDITIONS 

5. A^ainsorJ 

NO.8315 

1. Packed by: 

2. Seal Intact Upon Receipt by Sampling Co.: 

3. Condition of Contenta: 

4. Sealed lor Shipping by: 

5. Initial ContenU Temp.: 

Seal# 

Yes No 

°C Seal«. 

6. Sampling Statue: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory. 

8. Contents Temperature Upon Receipt by Lab' // 
No 

9. Condition of Contents: 

No. Containers Analysis Parameters Remarks 

A - 3 t' A-J4 

- Cf a P 

3- 4? Zr /f 

'6 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by- (signed) Date Time Delivered to Shipper by: 2 

Method of Shipment: 

IPPING DETAILS 

. Airbill«. 

Received for Lab 

Enseco Project No. y/?c 
. Signed: . Date/Time, 

LII 
White and Pink Copies to Lab Yellow to Sampler SS-001 



^Enseco - Rocky Mountain Analytical 
49S3 Yarrow Street 
Arvadt, Colorado 80002 
303/421-6611 Facaimde: 303/431-7171 

CHAIN OF CUSTODY 

1. Packed by:. 

SAMPLE SAFE" CONDITIONS 
No.8358 

Seal* 

Attn: 

Enseco Client 

Project 

2. Seal Inuct Upon Receipt by Sampling Co.: 

3. Condition of Contents: 

Yes No 

Sampling Co.' 

Sampling Site 

Team Leader -

4. Sealed for Shipping by: 

6. Initial Contents Temp.: 

6. Sampling Status: Done Continuing Until _ 

7. Seal Intact Upon Receipt by Laboratory: 

8. Contents Temperature Upon Receipt by Lab: 

0. Condition of Contents: 

.*C Seal«. 

LL 
No 

Date Time Sample ID/Description Sample Type No. Containers^! Analysis Parameters Remarks 

% m3o <;A(?_-SL,PI6F ' LmiAuat/z. L PPT' PA-// ///6>/ PPr-f^ 

lU-L d>. / 'ThC^ 

/ GAC- SLP iC3T-n>C'0<tif9V9 - 0 1 

CAC- - 0 

•• Q: 
1— 

CfA^L' SLPIO - 0 r • 
• 

/ 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by: (signed) Date Time Delivered to Shipper by: 

Method of Shipment: 

Received for Lab: 

Enseco Project No 

ML 
SHIPPING DETAILS 

Alrtall # 25 

I Signed, Date/Time 

<//9o flL-' 
White and Pink Copies to Lab Yellow to Sampler SS-001 



Rocky Mountain 
Anaivtical Laboratory 

Enseco 

April 28. 1989 

Jim Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416-2209 

Dear Jim: 

Enclosed is the report for four aqueous samples received at Rocky Mountain 
Analytical Laboratory on April 5, 1989. 

If you have any questions the Program Administrator assigned to this 
project is Jean Zimmerman. 

Sincerely, 

Enclosures 

cc: Jean Zimmerman, PA 

RMAL #004190 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Enseco 

Lab ID 

004I90-0001-SA 
004I90-0003-SA 
004190-0004-SA 
004190-0005-SA 

Client ID 

GAC-SLPlOTTOC-040489 
GAC-SLPlOClTOC-040489 
GAC-SLP10C2T0C-040489 
GAC-SLP10C3T0C-040489 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 04 APR 89 14:30 05 APR 89 
AQUEOUS 04 APR 89 14:30 05 APR 89 
AQUEOUS 04 APR 89 14:30 05 APR 89 
AQUEOUS 04 APR 89 14:30 05 APR 89 



General Inorganics 

Enseco 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLPlOT-040489 
004190-0001-SA Enseco ID: 1032315 
AQUEOUS Sampled: 04 APR 89 
05 APR 89 Prepared: NA 

Total Organic Carbon 

Result 

0.7 

Units 

mg/L 

Re 

Received: 05 APR 89 
Analyzed: NA 

.imit 

0.1 

Analytical 
Method 

415.1 

Analyzed 
Date 

06 APR 89 

NDoNot Detected 
NA°Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



Enseco 
General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLPIOCl-040489 
004190-0003-SA Enseco ID: 1032317 
AQUEOUS Sampled: 04 APR 89 
05 APR 89 Prepared: NA 

Received: 05 APR 89 
Analyzed: NA 

Total Organic Carbon 

Result 

1.6 

Units 

mg/L 

Reporting Analytical 
Limit Method 

0.1 415.1 

Analyzed 
Date 

06 APR 89 

ND°Not Detected 
NA^Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



Enseco 
General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLP10C2-040489 
004190-0004-SA Enseco ID: 1032318 
AQUEOUS Sampled: 04 APR 89 
05 APR 89 Prepared: NA 

Received: 05 APR 89 
Analyzed: NA 

Total Organic Carbon 

Result 

1.2 

Units 

mg/L 

Reporting Analytical 
Limit Method 

0.1 415.1 

Analyzed 
Date 

06 APR 89 

ND»Not Detected 
NA°Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP10C3-040489 
Lab ID: 004190-0005-SA Enseco ID: 1032319 
Matrix: AQUEOUS Sampled: 04 APR 89 Received: 05 APR 89 
Authorized: 05 APR 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 0.9 mg/L 0.1 415.1 06 APR 89 

ND»Not Detected 
NA=Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



Enseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory 
Sample Number 

004ig0-0001-SA 
004190-0003-SA 
004190-0004-SA 
004190-0005-SA 

QC Lot Number 
QC Matrix Test LCS SCS 

AQUEOUS TOC.7A 06 APR 89-B 
AQUEOUS TOC-A 06 APR 89-B 
AQUEOUS TOC-A 06 APR 89-B 
AQUEOUS TOC-A 06 APR 89-B 



^ Ensece^ 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy(%) Precision(RPD) 
Analyte Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 06 APR 89-B 
Concentration Units: mg/L 

Total Organic Carbon 25 24.8 25.3 99 101 91-109 2.0 20 



Rocky Mountain 
Analytical Laboratory 

Ens^ 
CASE NARRATIVE 

City of St. Louis Park 

April 28 1989 
a 

Enseco - RMAL Project Number 004190 

Introduction 
Eight aqueous samples were received at Rocky Mountain Analytical 

Laboratory on April 5, 1989. The samples were logged in under RMAL project 
number 004190. A cross reference associating the RMAL sample numbers to the 
actual field sample numbers, is included. The samples were analyzed for low 
level part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

As requested per Jim Grube, a carbon filtered method blank as well as a DI 
blank was analyzed and reported with this set of samples. 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 
Sample 4190-01MS did not meet secondary ion confirmation for quinoline. 

In some instances a compound that does not meet secondar7 ion confirmation 
criteria may still be determined to be present in a sample after close 
inspection of the data by the analyst. Supportive data includes mass 
chromatograms maxima at the same scan for primary and secondary ions, as well 
as discernible quantitation interference with the secondary ion. These 
compounds are flagged with an asterisk (*) on the data sheets (FORM I) as per 
the 1989 QAPP. 

The surrogate recovery for |}8-Naptha1ene was quantitated by using the 
secondary ion in sample 4190-04. 

This data package is in compliance with the terms and conditions.of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed abo 

Reported 

d abo^. 

Date: 

D.t« 
itmikL 

iram Admini 
Enseco] 
4999 Yanrow Stteet 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 

004190-0001-SA GAC-SLPlOT-040489 
004190-0001-DU GAC-SLPlOTD-040489 
004190-0001-MS GAC-SLPlOMS-040489 
004190-0002-SA GAC-SLPlOFB-040489 
004190-0002-0U GAC-SLPlOFBD-040489 
004190-0003-SA GAC-SLPIOCI-040489 
004190-0004-SA GAC-SLP10C2-040489 
004190-0005-SA GAC-SLP10C3-040489 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled 
Date Time 

04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 

14 
13 
13 
13 
13 
14 
14 
14 

30 
30 
30 
00 
00 
30 
30 
30 

Received 
Date 

05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 4190-01 

Lab File ID: S4190X991 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271 
496 
95 
91 

4565 
91 
120 
91 
90 
92 
208 
83 
132 
86 
132 
85 
120 
260 
86 
206 
129 
56 
218 
205 
207 
57 
192 
50 

198 
56 

193 
53 
191 
215 

-89-6 2,3-Benzofuran 
•11-7 2,3-Dihydroindene 
-13-6 IH-Indene " 
-20-3 Naphthalene 
-32-6 Benzo (B) Thiophene 
•22-5 Quinoline 
•72-9 IH-Indole 
•57-6 2-Methylnaphthalene_ 
•12-0 1-Methylnaphthalene|| 
•52-4 Biphenyl, 
•9 6-8 Acenaphthy lene, 
•3 2 -9 Acenaphthene ^ 
-64-9 Dibenzofuran 
•73-7 Fluorene 
•65-0 Dibenzothiophene_ 
-01-8 Phenanthrene ) 
-12-7 Anthracene 
•94-6 Acridine 
-74-8— Carbazole 
-44-0- Fluoranthene 
-00-0 Pyrene 
-55-3 Benzo (A) Anthracene 
-01-9 Chrysene 
-99-2 Benzo (B) Fluoranthene 
-08-9 Benzo (K) Fluoranthene 
-97-6 7,12-Dimethylbenzanthracene, 
-97-2 Benzo (E) Pyrene 
-32-8 Benzo (A) Pyrene 
-55-0 Perylene 
-49-5 3 -Methylcholanthrene 
-39-5 Indeno(l,2,3-CD) Pyrene 
-70-3 Dibenz (A, H) Anthracene 
-24-2 Benzo(G,H,I) Perylene_ 
-58-7 Dibenz (A, C) Anthracene, 

5.1 U 
16. 
0.9 U 
3.4 J 
1.5 
1.4 u 
2.5 u 
2.4 
1.6 
1.7 J 
3.8 
8.5 
1.3 
5.4 
1.1 u 
1.3 
1.1 u 
2.9 u 
1.9 u 
1.2 J 
1.5 
2.5 u 
2.8 u 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

B 
B 

B 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-01DUP 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 4190-01DUP 

Lab File ID: S4190X992 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
1: NG/L 

Q 

5.1 U 
24. 
0.9 U 
1.9 J B 
2.4 
1.4 U 
2.5 U 
1.1 B 
1.2 J B 
2.6 J 
6.2 

13. 
2.0 
8.4 
1.1 U 
1.2 J B 
1.1 U 
2.9 U 
1.9 U 
1.5 
1.8 
2.5 U 
2.8 U 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
•12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-r2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
•24-2 
•58-7 

2,3-Benzofuran 
—2,3-Dihydroindene 
—IH-Indene 
—Naphthalene 
—Benzo (B) Thiophene, 
—Quinoline 
—IH-Indole" 
—2-Methylnaphthalene_ 
—1-MethyInaphthalene^ 
—Biphenyl. 
—Acenaphthy1ene_ 
—Acenaphthene " 
—Dibenzofuran 
—Fluorene 
Dibenzothiophene_ 

—Phenanthr ene_ 
—Anthracene_ 
—Acridine 
Carbazole 

—Fluoranthene 
—Pyrene 
-Benzo(A)Anthracene^ 
-Chrysene_ 
—Benzo(B)Fluoranthene 
—Benzo(K)Fluoranthene 
—7,12-Dimethylbenzanthracene_ 
—Benzo(E)Pyrene 
—Benzo(A)Pyrene 
—Perylene 
3-Methylcholanthrene_ 

—Indeno(1,2,3-CD)Pyrene_ 
—Dibenz(A,H)Anthracene_ 
—Benzo(G,H,I)Perylene 
—Dibenz(A,C)Anthracene_ 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVpLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 4190-02 

Lab File ID: S4190X995 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 u 
91-20-3 Naphthalene 3.1 J B 

4565-32-6 BenzofB) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 1.9 B 
90-12-0 l-Methvlnaphthalene 1.1 J B 
92-52-4 Biphenv 1 4.3 U 
208-96-8 Acenaphthylene 1.4 U 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.4 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.4 U 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrysene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 , U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 

192-97-2 Benzo (E) Pyrene 1.9 U 
50-32-8 Benzo (A) Pyrene 2.3 U 

198-55-0 Perylene 2.5 U 
56-49-5 3-Methylcholanthrene 3.5 U 

193-39-5 Indeno (1.2.3-CD) Pyrene 2.1 u 
53-70-3 Dibenz (A, H) Anthracene 1.6 u 

191-24-2 Benzo(G,H, I) Perylene 2.8 u 
215-58-7 Dibenz CA,C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

4190-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol:' 4000 (g/nl) ML 

Level: (low/med) LOW 

% Hoistu-i-e: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-03 

Lab File ID: S4190X996 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution. Factor: 0.125 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 4.9 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 6.5 U 

4565-32-6 Benzo (B) Thiophene 3.2 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.9 
91-57-6 2-MethvlnaDhthalene 0.9 U 
90T12-0 1-Methylnaphthalene 1.6 U 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.8 
83-32-9 Acenaohthene 7.3 
132-64-9 Dibenzofuran 1.2 
86-73-7 Fluorene 2.4 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 3.8 
129-00-0 Pvrene 7.5 
56-55-3 Benzo^A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 BenzoTB) Fluoranthene 2.5 U 
207-08-9 BenzofKi Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo fEl Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz fA.H) Anthracene 1.6 u 

191-24-2 Benzo (G.H. 11 Pervlene 2.8 u 
215-58-7 Dibenz fA. CI Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-04 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-04 

Lab File ID: S4190X997 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/14/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-DihYdroindene 1.0 J 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 1.4 J B 

4565-32-6 BenzofB)Thioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 0.9 U 
90-12-0 l-Methvlnaohthalene 1.6 U 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-3 2-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 ——Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.1 J 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene__ 2.8 U 
192-97-2 Benzo fE) Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz rA.H) Anthracene 1.6 u 
191-24-2 Benzo fG. H.I) Pervlene 2.8 u 
215-58-7 Dibenz r A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVpLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-0j 
Lab Name: SMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-05 

Lab File ID: S4190X998 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/14/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 6.5 U 

4565-32-6 Benzof B) Thioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 0.9 U 
90-12-0 1-Methvlnaohthalene 1.6 U 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32 -9 Acenaohthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.3 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.1 J 
56-55-3 Benzo r A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2— BenzofB> Fluoranthene 2.5 U 
207-08-9- BenzofK)Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo r A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 DibenzfA.H) Anthracene 1.6 u 
191-24-2 Benzo fG. H. I^ Pervlene 2.8 u 
215-58-7 Dibenz f A. C^ Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVPLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-01MS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-0IMS 

Lab File ID: S4190X993 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 15. 
95-13-6 IH-Indene 9.3 SP 
91-20-3 Naphthalene 11. B SP 

4565-32 -6 Benzo (B) Thiophene 1.5 
91-22-5 Quinoline 29. * SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 11. B SP 
90-12-0 1-Methvlnaphthalene 1.1 J B 
92-52-4 Biphenvl 1.9 J 
208-96-8 Acenaphthylene 4.0 
83-32 -9 Acenaphthene 8.8 
132-64-9 Dibenzofuran 1.3 
86-73-7 Fluorene 17. SP 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 
129-00-0 Pyrene 1.5 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrysene 9.9 SP 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo (E) Pyrene 2.6 SP 
50-32-8 Benzo (A) Pyrene 2.3 U 
198-55-0 Perylene 2.5 U 
56-49-5 3-Methylcholanthrene 3.5 U 

193-39-5 Indeno (1.2.3-CD) Pyrene 2.1 U 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo(G.H. I) Perylene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 0 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/inl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-01 

Lab File ID: S4190X989 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-
95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-
86-

206-
129-
56-

218-
205-
207-
57-

192-
50-

198-
56-

193-
53-

191-
215-

•89-6 2,3-Benzofuran 
11- 7 2,3-Dihydroindene 
13-6—-—-IH-Indene 
•20-3 Naphthalene 
•32-6 Benzo (B) Thiophene 
•2275 Quinoline 
•72-9 IH-Indole 
•57-6 2-Methylnaphthalene 
•12-0 1-Methylnaphthalene 
•52-4 Biphenyl 
•96- 8 Acenaphthy 1 ene 
•32-9 Acenaphthene 
•64-9 Dibenzofuran 
•73-7 Fluorene 
•65-0 Dibenzothiophene 
01-8 Phenanthrene 
12- 7 Anthracene 
•94-6 Acridine 
•74-8 Carbazole 
•44-0 Fluoranthene 
00-0 Pyrene 
•55-3 Benzo (A) Anthracene 
•01-9~ Chrysene 
•99-2 Benzo (B) Fluoranthene 
08-9- Benzo (K) Fluoranthene 
•97-6 7,12-Dimethylbenzanthracene_ 
•97-2 Benzo (E) Pyrene 
•32-8 Benzo (A) Pyrene 
•55-0———Perylene 
•49-5 3-Methylcholanthrene 
•39-5 Indeno (1,2,3-CD) Pyrene 
•70-3 Dibenz (A, H) Anthracene 
•24-2 Benzo (G,H, I) Perylene 
•58-7 Dibenz (A, C) Anthracene 

5.1 U 
1.4 U 
0.9 u 
6.5 u 
0.9 u 
1.4 u 
2.5 u 
0.9 u 
1.6 u 
4.3 u 
1.4 u 
1.3 u 
1.0 u 
1.0 u 
1.1 u 
1.6 
1.1 u 
2.9 u 
1.9 u 
1.4 u 
1.4 u 
2.5 u 
2.8 u 
2.5 . u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-l 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

DI BLANK 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: DI BLANK 

Lab File ID: S4190X990 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 
I 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 3.8 J 

4565-32-6 Benzo f B) Thioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 2.0 
90-12-0 l-Methvlnaohthalene 1.5 J 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32-9 Acen^iDhthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.8 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.4 U 
56-55-3 Benzo^ A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzor A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indenori.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz r A. H) Anthracene 1.6 u 
191-2 4-2 Benzo f G. H. 11 Pervlene 2.8 u 
215-58-7 Dibenz lA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No. N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4190-01 82 81 78 
2 4190-01DUP 100 93 73 
3 4190-01MS 86 90 84 
5 4190-02 108 89 92 
6 4190-03 77 83 86 
7 4190-04 103 ** 99 92 
8 4190-05 92 89 76 
9 BLKOl 84 77 83 
10 DI BLANK 94 99 96 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

** Surrogate quantitated from secondary ion 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 4190-01 

N/A 

SPIKE SAMFLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 0.0 9.3 93 
Naohthalene 10 3.4 11. 76 
Quinoline 10 0.0 29. 290 
2-Methylnaphthalene_ 10 2.4 11. 86 
Fluorene 10 5.4 17. 116 
Chrvsene 10 0.0 9.9 99 
Benzo fE)Pvrene 10 0.0 2.6 26 

COMMENTS; 

FORM III SV-1 1/87 Rev. 



zc 
WATER SEMIVOIiATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 4190-01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2.3-Dihydroindene 16. 24. 40 
Naohthalene 3.4 1.9 57 
BenzofB)Thiophene 1.5 2.4 46 
2-Methylnaphthalene 2.4 1.1 74 
1-MethyInaphthalene 1.6 1.2 29 
Biphenvl 1.7 2.6 42 
Acenaphthvlene 3.8 6.2 48 
Acenaphthene 8.5 13. 42 
Dibenzofuran 1.3 2.0 42 
Fluorene 5.4 8.4 43 
Phenanthrene 1.3 1.2 8 
Fluoranthene 1.2 1.5 22 
Pvrene 1.5 1.8 18 

COMMENTS: 

NO = Not found 
NC = Not calculated 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S4190X989 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

4190 SAS No.: N/A SDG No.: N/A 

Lab Sample ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 17:00 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 DI BLANK DI BLANK S4190X990 04/13/89 
2 4190-01 4190-01 S4190X991 04/13/89 
3 4190-01DUP 4190-01DUP S4190X992 04/13/89 
4 4190-0IMS 4190-0IMS S4190X993 04/13/89 
6 4190-02 4190-02 S4190X995 04/13/89 
7 4190-03 4190-03 S4190X996 04/13/89 
8 4190-04 4190-04 S4190X997 04/14/89 
9 4190-05 4190-05 S4190X998 04/14/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4190 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX988 04/13/89 15:41 
BLK-01 S4190X989 04/13/89 17:00 
DI BLANK S4190X990 04/13/89 17:53 
4190-01 S4190X991 04/13/89 18:46 
4190-01DUP S4190X992 04/13/89 19:40 
4190-01MS S4190X993 04/13/89 20:34 
4190-02 S4190X995 04/13/89 22:22 
4190-03 S4190X996 04/13/89 23:16 
4190-04 S4190X997 04/14/89 00:10 
4190-05 S4190X998 04/14/89 1:03 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrxunent ID: 4500-X 

Lab Code: Enseco Case No: N/A 

Calibration Date(s): 04/13/89 

Minimum RF is 0.050 Maximum % RSD is 35% 

f^b File ID; RRF = STDX986 RRF STDX984 
RRF = STDX987 RRF = STDX985 RRF STDX983 

20 PPT 40 PPT 240PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

08-Naphthalene 2.648 2.513 2.437 2.666 2.301 2.513 6.0 
DlO-Flourene 1.360 1.278 1.306 1.368 1.525 1.367 7.0 
D12-Chrysene 1.806 1.706 1.525 1.683 1.696 1.683 6.0 
2,3-Benzofuran. 1.487 1.438 1.347 1.488 1.513 1.455 4.5 
2,3-Dihydroindene 1.481 1.456 1.392 1.541 1.586 1.491 5.0 
IH-Indene 1.789 1.797 1.695 1.928 1.885 1.819 5.0 
Naphthalene 3.034 2.882 2.745 3.077 2.515 2.851 8.0 
Benzo(B)Thiophene 2.359 2.243 2.161 2.410 2.161 2.267 5.0 
Quinoline 1.161 1.079 1.173 1.371 1.571 1.271 15.7 
IH-lndole 1.641 1.623 1.591 1.803 1.912 1.714 8.0 
2-MethyInaphthalene 1.533 1.457 1.414 1.568 1.663 1.527 6.4 
1-Methylnaphthalene 1.584 1.508 1.462 1.621 1.693 1.574 5.8 
Biphenyl 2.453 2.028 1.954 2.084 2.033 2.110 9.3 
Ac enaphthy1ene 1.701 1.683 1.695 2.001 2.111 1.838 11.0 
Acenaphthene 1.472 1.310 1.301 1.418 1.539 1.408 7.3 
Dibenzofuran 2.268 2.143 2.086 2.222 2.198 2.183 3.2 
Flourene 1.608 1.460 1.504 1.619 1.823 1.603 8.8 
Dibenzothiophene 1.305 1.218 1.163 1.085 1.329 1.220 8.3 
Phenanthrene 1.362 1.263 1.219 1.127 1.355 1.265 7.8 
Anthracene 1.089 1.042 1.063 1.035 1.346 1.115 11.7 
Acridine 0.805 0.727 0.881 0.883 1.236 0.906 21.5 
Carbazole 1.177 1.121 1.091 0.994 1.285 1.134 9.5 
Fluoranthene 1.435 1.264 1.276 1.139 1.422 1.307 9.4 
Pyrene 1.777 1.361 1.262 1.105 1.394 1.380 18.0 
Benzo(A)Anthracene 1.832 1.786 1.580 1.851 1.933 1.796 7.4 
Chrysene 1.851 1.896 1.611 1.802 1.843 1.801 6.2 
Benzo(B)Fluoranthene 1.938 1.924 1.614 1.911 1.878 1.853 7.3 
Benzo(K)Fluoranthene 2.230 1.991 1.602 1.897 2.114 1.967 12.2 
Benzo(E)Pyrene 1.780 1.827 1.678 1.867 1.872 1.805 4.4 
Benzo(A)Pyrene 1.412 1.437 1.356 1.562 1.750 1.503 10.5 
Perylene 1.514 1.429 1.361 1.589 1.813 1.541 11.3 
Indeno(1,2,3-CD)Pyrene. 1.477 1.466 1.417 1.628 1.646 1.527 6.8 
Dibenz(A,H)Anthracene 1.167 1.273 1.199 1.355 1.362 1.271 7.0 
Benzo(G,H,I)Perylene 1.480 1.316 1.253 1.434 1.357 1.368 6.6 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

..ab Name.: RMAL 

Instrument ID: 4500-X 

Lab ID: STDX988 

Lab Code: Enseco Case No: 4190 

Calibration Date(s): 04/13/89 

Calibration Time: 15:41 

Minimum RF is 0.050 Maximum %RPD is 35% 

INITIAL 40 PPT %RPD 1 
COMPOUND AVE RRF RRF 

D8-Naphthalene 2.513 2.502 0.4 1 
DlO-Flourene 1.367 1.278 6.5 
D12-Chrysene 1.683 1.520 9.7 
2,3-Benzofuran 1.455 1.432 1.6 
2,3-Dihydroindene 1.491 1.469 1.5 
IH-Indene 1.819 1.765 3.0 
Naphthalene 2.851 2.845 0.2 
Benzo(B)Thiophene 2.267 2.183 3.7 
Quinoline 1.271 1.023 19.5 
IH-Indole 1.714 1.522 11.2 
2-Methylnaphthalene 1.527 1.421 6.9 
1-Methylnaphthalene 1.574 1.482 5.8 
Biphenyl 2.110 1.901 9.9 
Acenaphthylene 1.838 1.564 14.9 
Acenaphthene 1.408 1.245 11.6 
Dibenzofuran 2.183 2.023 7.3 
Flourene 1.603 1.410 12.0 
Dibenzothiophene 1.220 1.172 3.9 
Phenanthrene 1.265 1.216 3.9 
Anthracene 1.115 0.947 15.1 
Acridine 0.906 0.639 29.5 
Carbazole 1.134 1.019 10.1 
Fluoranthene 1.307 1.239 5.2 
Pyrene 1.380 1.273 7.8 
Benzo(A)Anthracene 
Chrysene 

1.796 
1.801 

1.552 
1.624 

13.6 
9.8 

Benzo(B)Fluoranthene 1.853 1.677 9.5 
Benzo(K)Fluoranthene 1.967 1.520 22.7 
Benzo(E)Pyrene 1.805 1.626 9.9 
Benzo(A)Pyrene 1.503 1.197 20.4 
Perylene 1.541 1.315 14.7 
Indeno (1,2,3'-CD) Pyrene 1.527 1.306 14.5 
Dibenz(A,H)Anthracene 1.271 1.082 14.9 
Benzo(G,H,I)Perylene 1.368 1.213 11.3 

FORM VII 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMNARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 4190 

Lab File ID (Standard): STDX988 

Instrument ID: 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 04/13/89 

Time Analyzed: 15:41 

IS#1 (ACN) IS#2 (PHN) IS#3 (BAP) 
AREA # AREA # AREA # 

12 HOUR STD 65431 104005 64664 

UPPER LIMIT 130862 208010 129328 

LOWER LIMIT 32716 52002 32332 

SAMPLE NO. 
============ ============ ============ ============ 

4190-01 82100 129600 82600 
4190-01DUP 68600 115600 79200 
4190-01MS 71200 124900 86200 
4190-02 68100 107700 70200 
4190-02DUP 79100 137100 97700 
4190-03 81000 137700 96100 
4190-04 73400 119600 76400 
4190-05 63300 106900 77000 
BLK-01 87800 142200 92900 
DI BLANK 78000 128900 90100 

IS#1 (ACN) » DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) » D12-BENZ0(A)PyRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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Rocky Mountain 
Analytical Laboratorv 

Enseco 

May 12. 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed is the report for the one aqueous sample received at Rocky 
Mountain Analytical Laboratory on April 18, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Jean Zimmerman. 

Sincerely, 

cruy<y 
Ramona Power 
Data Control 

Enclosures 

cc: Jean Zimmerman, Program Administrator 

RMAL #004475 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax 303/431-7171 



Enseco 

Discussion 

This report contains results and supporting quality control and 
sample identification information associated with analyses 
performed on this project. The results and supporting information 
are contained in tables following this section, arranged in the 
following order: 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the internal laboratory identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory identification number is a combination of the six digit project 
code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
(matrix). Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented in data tables. 
Each data table includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis, 
i.e. no correction is made for moisture content. Analytical data is corrected 
for blank contamination before it is reported. 



Enseco 

Quality Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, laboratory control samples (ICS), and 
surrogate control samples (SCS). Results from these analyses are presented 
along with the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Laboratory Control Samples (ICS): An ICS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 
the method analytes. 

Surrogate Control Samples (SCS): An SCS is an additional control measure 
taken for organic analyses. 

Accuracy for ICS- and SCS is measured by Percent Recovery 

Measured Concentration 
% Recovery = ————....... x 100 

Actual Concentration 

Precision for LCS is measured by Relative Percent Difference (RPD). 

Measured Concentration LCSl - Measured Concentration LCS2 

(Measured Concentration LCSl Measured Concentration LCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

004475-0001-SA GAC-SLPlOCl-TOC-041789 AQUEOUS 17 APR 89 13:00 18 APR 89 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLPlOCl-TOC-041789 
Lab ID: 004475-0001-SA Enseco ID: 1034454 
Matrix: AQUEOUS' Sampled: 17 APR 89 Received: 18 APR 89 
Authorized: 18 APR 89 Prepared: NA Analyzed: NA 

Reporting Analytical Analyzed 
Parameter Result Units Limit Method Date 

Total Organic Carbon 1.5 mg/L 0.1 415.1 01 MAY 89 

ND»Not Detected 
NA»Not Applicable 

Reported By: Kurt 111 Approved By: Kimberly Conroy 



Enseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix Test LCS 

004475-0001-SA AQUEOUS TOC-A 01 MAY 89-B 



Enseco 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 

Category; TOC-A 
Matrix: AQUEOUS 
QC Lot: 01 MAY 89-B 
Concentration Units: mg/L 

Total Organic Carbon 

Concentration Accuracy(%) Precision(RPD) 
Spiked Measured LCSl LCS2 Limits LCS Limits 

LCSl LCS2 

25 24.9 24.6 ICQ 98 91-109 1.2 20 



Rocky Mountain 
Analvtical Laboraiorv 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

May 12, 1989 

Enseco - RMAL Project Number 004475 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

April 18 1989. The sample was logged in under RMAL project number 004475. A 
cross reference associating the RMAL sample number to the actual field sample 
number is included. The sample was analyzed for medium level part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

Sample 4475-01 showed target compounds that do not meet secondary ion 
confirmation. In some instances a compound that does not meet secondary ion 
confirmation criteria may still be determined to be present in a sample after 
close inspection of the data by the analyst. Supportive data includes mass 
chromatograms maxima at the same scan for primary and secondary ions, as well 
as discernible quantitation interference with the secondary ion. These 
compounds are flagged with an asterisk (*) on the data sheets (FORM I) as per 
the 1989 QAPP. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; Date; oliA./f') 
TracyGiflerson 
Data Control Supervisor 

Approved bv:C^<2o^ Date:/K^ /A 
J^n Zimmerman ^ 
^ rogram Administrator 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

004475-0001-SA GAC-SLPlOCl-041789 AQUEOUS 17 APR 89 13:00 18 APR 89 



SUMMARY 

DATA 

PACKAGE 

FOR 

, UlU-i-5 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4475-01 
Lab Name: PMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4475 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4475-01 

Lab File ID: S4475X237 

Date Received: 04/18/89 

Date Extracted: 04/24/89 

Date Analyzed: 05/05/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 1.3 J B 
95-13-6 IH-Indene 3.0 
91-20-3 Naphthalene 3.1 J B * 

4565-32-6 Benzo^B)Thioohene 22. 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 2.5 B 
90-12-0 1-Hethylnaphthalene 1.6 B * 
92-52-4 Biphenyl 4.3 U 
208-96-8 Acenaphthy lene 1.4 U 
83-32 -9 Acenaphthene 3.1 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.9 * 

85-01-8 Phenanthrene 1.2 J B 
120-12 -7 Anthracene 2.0 
260-94-6 Acridine 1.9 J * 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluor anthene 8.8 
129-00-0 Pyrene 15. B 
56-55-3 Benz of A) Anthracene 2.5 U 

218-01-9 Chrysene 2.8 U 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo f E) Pyrene 1.9 U 
50-32-8 Benzo f A) Pyrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methylcholanthrene 3.5 U 

193-39-5 Indeno f 1,2,3-CD) Pyrene 2.1 U 
53-70-3 Dibenz fA,H) Anthracene 1.6 U 

191-24-2 Benzo(G,H,I) Perylene 2.8 U 
215-58-7 Dibenz f A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 4475 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4475-01 89 86 103 
2 BLKOl 80 78 69 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S4475X236 

Date Extracted: 04/24/89 

Date Analyzed: 05/05/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

4475 SAS No.: N/A SDG No.: N/A 

Lab Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SERF 

Time Analyzed: 17:35 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

4475-01 4475-01 S4475X237 05/05/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4475 SAS No.; N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: BLKOl 

Lab File ID: S4475X236 

Date Received: 04/18/89 

Date Extracted: 04/24/89 

Date Analyzed: 05/05/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2. 3-Benzofuran 5.1 U 
496-11-7 2. 3-Dihvdroindene 1.3 J 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 3.3 J 

4565-32-6 Benzo f B) Thiophene 0.9 u 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-MethvlnaDhthalene 2.7 
90-12-0 l-Methvlnaphthalene 1.6 
92-52-4 Biphenvl 4.3 u 
208-9 6-8 Acenaphthvl ene 1.4 u 
83-32 -9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-7 3-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.7 
12 0-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.5 
56-55-3 Benzo f A) Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo (E) Pvrene 1.9 u 
50-32-8 Benzo fAi Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indenof 1.2.3-CD> Pvrene 2.1 u 
53-70-3 Dibenz f A. H) Anthracene 1.6 u 

191-24-2 Benzo fG.H. I) Pervlene 2.8 u 
215-58-7 Dibenz fA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4475 SAS No: N/A SGD No: N/A 

TFJIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX235 05/05/89 15:50 
BLKOl S4475X236 05/05/89 17:35 
4475-01 S4475X237 05/05/89 18:28 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-X 

Lab Code: Enseco Case No: N/A 

Calibration Date(s): 04/13/89 

Minimum RF is 0.050 Maximum % RSD is 35% 

Lab File ID: RRF = STDX986 RRF STDX984 
RRF = STDX987 RRF = STDX985 RRF STDX983 

r 20 PPT 40 PPT 240PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

D8-Naphthalene 2.648 2.513 2.437 2.666 2.301 2.513 6.0 
DlO-Flourene 1.360 1.278 1.306 1.368 1.525 1.367 7.0 
D12-Chrysene 1.806 1.706 1.525 1.683 1.696 1.683 6.0 
2,3-Benzofuran 1.487 1.438 1.347 1.488 1.513 1.455 4.5 
2,3-Dihydroindene 1.481 1.456 1.392 1.541 1.586 1.491 5.0 
IH-Indene 1.789 1.797 1.695 1.928 1.885 1.819 5.0 
Naphthalene 3.034 2.882 2.745 3.077 2.515 2.851 8.0 
Benzo(B)Thiophene 2.359 2.243 2.161 2.410 2.161 2.267 5.0 
Quinoline 1.161 1.079 1.173 1.371 1.571 1.271 15.7 
IH-Indole 1.641 1.623 1.591 1.803 1.912 1.714 8.0 
2-MethyInaphthalene 1.533 1.457 1.414 1.568 1.663 1.527 6.4 
l-Methylnaphthalene 1.584 1.508 1.462 1.621 1.693 1.574 5.8 
Biphenyl 2.453 2.028 1.954 2.084 2.033 2.110 9.3 
Acenaphthylene 1.701 1.683 1.695 2.001 2.111 1.838 11.0 
Acenaphthene 1.472 1.310 1.301 1.418 1.539 1.408 7.3 
Dibenzofuran 2.268 2.143 2.086 2.222 2.198 2.183 3.2 
Flourene 1.608 1.460 1.504 1.619 1.823 1.603 8.8 
Dibenzothi ophene 1.305 1.218 1.163 1.085 1.329 1.220 8.3 
Phenanthrene 1.362 1.263 1.219 1.127 1.355 1.265 7.8 
Anthracene 1.089 1.042 1.063 1.035 1.346 1.115 11.7 
Acridine 0.805 0.727 0.881 0.883 1.236 0.906 21.5 
Carbazole 1.177 1.121 1.091 0.994 1.285 1.134 9.5 
Fluoranthene 1.435 1.264 1.276 1.139 1.422 1.307 9.4 
Pyrene 1.777 1.361 1.262 1.105 1.394 1.380 18.0 
Benzo(A)Anthracene 1.832 1.786 1.580 1.851 1.933 1.796 7.4 
Chrysene 1.851 1.896 1.611 1.802 1.843 1.801 6.2 
Benzo(B)Fluoranthene 1.938 1.924 1.614 1.911 1.878 1.853 7.3 
Benzo(K)Fluoranthene 2.230 1.991 1.602 1.897 2.114 1.967 12.2 
Benzo(E)Pyrene 1.780 1.827 1.678 1.867 1.872 1.805 4.4 
Benzo(A)Pyrene 1.412 1.437 1.356 1.562 1.750 1.503 10.5 
Perylene 1.514 1.429 1.361 1.589 1.813 1.541 11.3 
Indeno(1,2,3-CD)Pyrene 1.477 1.466 1.417 1.628 1.646 1.527 6.8 
Dibenz(A,H)Anthracene 1.167 1.273 1.199 1.355 1.362 1.271 7.0 
Benzo(G,H,I)Perylene 1.480 1.316 1.253 1.434 1.357 1.368 6.6 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-X 

Lab ID: STDX235 

Lab Code: Enseco Case No: 4475 

Calibration Date(s): 05/05/89 

Calibration Time: 15:50 

Minimum RF is 0.050 Maximum %RPD is 35% 

COMPOUND 
INITIAL 
AVE RRF 

40 PPT 
RRF 

%RPD 

D8-Naphthalene 2. 513 2.388 5.0 
plO-Flourene 1. 367 1.265 7.5 
D12-Chrysene 1. 683 1.746 -3.7 
2,3-Benzofuran 1. 455 1.343 7.7 
2,3-Dihydroindene 1. 491 1.430 4.1 
IH-Indene 1. 819 1.684 7.4 
Naphthalene 2. 851 2.794 2.0 
Benzo(B)Thiophene 2. 267 2.142 5.5 
Quinoline 1. 271 0.973 23.4 
IH-Indole 1. 714 1.484 13.4 
2-MethyInaphthalene 1. 527 1.508 1.2 
1-Methy1naphtha1ene 1. 574 1.465 6.9 
Biphenyl 2. 110 1.969 6.7 
Acenaphthylene 1. 838 1.830 0.4 
Acenaphthene 1. 408 1.354 3.8 
Dibenzofuran 2. 183 2.032 6.9 
Flourene 1. 603 1.502 6.3 
Dibenzothiophene 1. 220 1.107 9.3 
Phenanthrene 1. 265 1.233 2.5 
Anthracene 1. 115 1.015 9.0 
Acridine 0. 906 0.664 26.7 
Carbazole 1. 134 1.054 7.1 
Fluoranthene 1. 307 1.134 13.2 
Pyrene 1. 380 1.119 18.9 
Benzo(A)Anthracene 1. 796 1.676 6.7 
Chrysene 1. 801 1.921 -6.7 
Benzo(B)Fluoranthene 1. 853 1.815 2.1 
Benzo(K)Fluoranthene 1. 967 1.612 18.0 
Benzo(E)Pyrene 1. 805 1.821 -0.9 
Benzo(A)Pyrene 1. 503 1.358 9.6 
Perylene 1. 541 1.289 16.4 
Indeno(1,2,3-CD)Pyrene 1. 527 1.314 13.9 
Dibenz(A,H)Anthracene 1. 271 1.070 15.8 
Benzo(G,H,I)Perylene 1. 368 1.301 4.9 

FORM VII 



8C ^ 
SEMIV0LATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 4475 

Lab File ID (Standard): STDX235 

Instrument ID: 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 05/05/89 

Time Analyzed: 15:50 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 203496 333604 140068 

UPPER LIMIT 406992 667208 972050 

LOWER LIMIT 101748 166802 70034 

SAMPLE NO. 

4475-01 
BLKOl 

178200 
162000 

298700 
264400 

128200 
309500 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



^Enseco - Rocky Mountain Analytical 
4955 Yairow Sireei 
Arvjcla. Oolorjilo 8(X)02 
>05/421-M>ll riicsimile 30V43I 7171 

CHAIN OF CUSTODY NO.8318 
SAMPLE SAFE" CONDiTIONS 

— Seal# 

Attn: 

Enseco Client 

Project 

• s~ y ^ f t cy/ r 

Sampling Co 

Sampling Site 

Team Leader. 

1 Packed by ^ 

2 Seal Intact Upon Receipt by Sampling Co 

3 Condition of Contents 

4 Sealed for Shipping by _ 

5 Initial Contents Temp 

6 Sampling Status Done 

Yes No 

Seal« 

Continuing Until 

7 Seal Intact Upon Receipt by Laboratory 

8 Contents Temperature Upon Receipt by Lab 

9 Condition of Contents 

No 

m-

Date Time Sample ID/Description Sample Type No Containers Analysis Parameters Remarks 

y-/7^ J3OO CT J ~ 0^7/7 29^ /kL /Pr^/i^^7C c 
'z 77-^5 • <S-A G-rz. A> To ̂ -o y/7^ / ZT/. J 

' • 
— — 

0 

jl 
01 

CUSTODY TRANSFERS PRIOR TO SHIPPING 

Relinquished by (signed) Received by (signed) Date Time 

yvzrpy/i^ 

3 

IIPPING DETAILS 
/• 

Delivered to Shipper by 

Method of Shipment 

Received for Lab _ Signed "3*^'"" -
.:i.S^S-^7Sr73 

Enseco Protect No 

Date/Time . 

Whiti' ana Pink Copif.c to Ldb Yrllov/ to Sampler SS 001 



Kocky Mountain 
Analytical Laboraiorv 

V fc-
*r.:. Enseco 

May 25, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed is the report for the two aqueous samples received at Rocky 
Mountain Analytical Laboratory on May 2, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Jean Zimmerman. 

Sincerely, 

Power 
Data Control 

Enclosures 

cc: Jean Zimmerman, Program Administrator 

RMAL #004703 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax. 303/431-7171 



Enxxo 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab 10 Client 10 

004703-0004-SA GAC-SLPlOTTOC-050189 
004703-0005-SA GAC-SLPlOCITOC-050189 

Matrix 

AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

01 MAY 89 
01 MAY 89 

02 MAY 89 
02 MAY 89 



Enseco 

ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

Lab ID: Group Custom 
004703 Code Analysis Description Test? 

0004 - 0005 C Total Organic Carbon (TOC) 



Enseco 
General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

City of St. Louis Park 
GAC-SLPlOTTOC-050189 
004703-0004-SA Enseco ID: 1036477 
AQUEOUS Sampled: 01 MAY 89 
02 MAY 89 Prepared: NA 

Received: 02 MAY 89 
Analyzed: NA 

Parameter Result Units 

Total Organic Carbon 0.7 mg/L 

Reporting Analytical 
.imit Method 

0.2 415.1 

Analyzed 
Date 

11 MAY 89 

ND=»Not Detected 
NA=Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



Enseco 
General Inorganics 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

City of St. Louis Park 
GAC-SLP10CITOC-050I89 
004703-0005-SA Enseco ID: 1036478 
AQUEOUS Sampled: 01 MAY 89 
02 MAY 89 Prepared: NA 

Received: 02 MAY 89 
Analyzed: NA 

Total Organic Carbon 

Result 

1.4 

Units 

mg/L 

Reporting Analytical 
Limit Method 

0.2 415.1 

Analyzed 
Date 

11 MAY 89 

ND=Not Detected 
NA-Not Applicable 

Reported By: Cheryl Jones Approved By: Kimberly Conroy 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Enseco 

Laboratory 
Sample Number 

004703-0004-SA 
004703-0005-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 

Test 

TOG-A 
TOG-A 

QG Lot Number 
LGS 

11 MAY 89-A 
11 MAY 89-A 



LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Enseco 

Analyte 
Concentration Accuracy(%) Precision(RFD) 

Spiked Measured LCSl LCS2 Limits LCS Limits 
LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 11 MAY 89-A 
Concentration Units: mg/L 

Total Organic Carbon 25 24.5 24.6 98 98 91-109 0.4 20 



Analytical Laboratory 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

May 25. 1989 

Enseco - RMAL Project Number 004703 

Introduction 
Six aqueous samples were received at Enseco Rocky Mountain Analytical 

Laboratory on May 2, 1989. Sample GAC-SLPlOFBD-050189 was extracted and held 
as per the QAPP. The remaining samples were logged in under RMAL project 
number 004703. A cross reference associating the RMAL sample numbers to actual 
field sample numbers is included. The samples were analyzed for low level 
part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

All samples show target compounds that do not meet secondary ion 
confirmation. In some instances a compound that does not meet secondary ion 
confirmation criteria may still be determined to be present in the sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with an asterisk (*) on the data sheets (Form I) as per 
the 1989 QAPP. 

Enseco Incorporated 
4953 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax. 303/431-7171 



Case Narrative - RMAL #4703 
May 25. 1988 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; /iJ-1. Date; / / 
l^rdcy (Vfpers6n 
Data Cbntrol Supervisor 

Approved bvCy - < -1 ' Date: 
Zimmerman 

ogram Administrator 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

' Sampled Received 
Lab ID Client ID Matrix Date Time Date 

004703-0001-SA GAC-SLP10T-050I89 AQUEOUS 01 MAY 89 02 MAY 89 
004703-0001-DU GAC-SLPlOTD-050189 AQUEOUS 01 MAY 89 02 MAY 89 
004703-0001-MS GAC-SLP10MS-050I89 AQUEOUS 01 MAY 89 02 MAY 89 
004703-0002-SA GAC-SLPIOFB-050189 AQUEOUS 01 MAY 89 02 MAY 89 
004703-0002-DU GAC-SLPlOFBD-050189 AQUEOUS 01 MAY 89 02 MAY 89 
004703-0003-SA GAC-SLPlOCl-050189 AQUEOUS 01 MAY 89 02 MAY 89 





IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4703-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: 4703-01 

Lab File ID: S4703X318 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/14/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

89-6 
11-7 
13-6 
20-3 
32-6 
22-5 
72-9 
57-6 
12-0 
52-4 
96-8 
32-9 
64-9 
73-7 
65-0 
01-8 
12-7 
94-6 
•74-8 
•44-0 
00-0 
•55-3 
•01-9 
•99-2 
-08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
•24-2 
•58-7 

2,3-Benzofuran 
•2,3-Dihydroindene_ 
-IH-Indene 
Naphthalene_ 
-Benzo(B)Thiophene_ 
-Quinoline 
-IH-Indole 
•2-Methylnaphthalene_ 
-1-Methy1naphthalene~ 
-Biphenyl. 
-Acenaphthylene_ 
-Acenaphthene_ 
-Dibenzofuran_ 
-Fluorene 
Dibenzothiophene_ 
•Phenanthrene 
-Anthracene_ 
-Acridine 
Carbazole 

-Fluoranthene_ 
-Pyrene_ 
-Benzo(A)Anthracene_ 
•Chirysene_ 
Benzo(B)Fluoranthene_ 
Benzo(K)Fluoranthene_ 
•7,12-Dimethylbenzanthracene_ 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene 
3-Methylcholanthrene 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz (A,H) Anthracene_J 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

5.1 U 
53. 
1.8 
3.6 J 
8.4 
1.4 U 
2.5 U 
1.7 
3.5 
6.4 
9.2 

28. 
6.8 

16. 
1.6 
3.6 
1.1 
2.9 U 
1.9 U 
3.8 
3.6 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 U 
1.6 U 
2.8 U 

. 1.6 U 

B 

B 

B 
B 

FORM I SV-1 :./87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Kb Name: RMAL Contract No.: N/A 

ode: ENSECO Case No.: 4703 SAS No.: N/A 

iat-jLix: (soil/water) WATER 

=ample wt/vol: 4000 (g/ml) ML 

Level; (low/med) LOW 

i Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

4703-01DUP 

SDG No.; N/A 

Lab Sample ID; 4703-01DUP 

Lab File ID: S4703X319 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/14/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 54. 
95-13-6 IH-Indene 1.7 
91-20-3 Naphthalene 2.1 J 

4565-32-6 Benzo f B) Thionhene 8.7 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-MethvlnaDhthalene 1.1 
90-12-0 —l-Methvlnaohthalene 3.3 B 
92-52-4 Biohenvl 6.2 
208-96-8 Acenaph thvl ene 14. * 

8 3-32-9 Acenaohthene 29. 
132-64-9 Dibenzofuran 7.0 
86-73-7 Fluorene 17. 
132-65-0 Dibenzothioohene 1.7 
85-01-8 Phenanthrene 3.7 B 
120-12-7 Anthracene 1.1 
260-94-6 Acridine 2.9 U 
86-74-8- -Carbazole 1.9 U 
206-44-0 Fluoranthene 4.3 B * 
129-00-0 Pvrene 4.0 B 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2—— BenzofB)Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2 S U 
192-97-2 Benzo fE) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 
193-39-5 Indeno (1.2.3-CDi Pvrene 2.1 u 
53-70-3 Dibenz f A.HI Anthracene 1.6 u 
191-24-2 Benzo r G.H.I) Pervlene 2.8 u 
215-58-7 Diben 2 fA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE QRGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4703-01MS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: 4703-01MS 

Lab File ID; S4703X320 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/15/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 53. 
95-13-6 IH-Indene 9.4 SP 
91-20-3 Naphtha 1 ene 10. SP 

4565-32-6 Benzo (B) Thiophene 8.5 
91-22-5 Quinoline 10. SP 
120-72-9 IH-Indole 2.5 u 
91-57-6 2 -Methyl naphthal ene 9.4 SP 
9 0 -12 - 0 1-Me thy Inaphthalene 3.3 B 
92-52-4 Biphenvl 6.4 
208-96-8 Acenaphthylene 13. A 

83-32-9 Acenaphthene 29. 
132-64-9 Dibtnzofuran 6.8 
86-7 3-7 Fluor ene 25. SP 
132-65-0 Dibenzothiophene 1.5 
85-01-8 Phenanthrene 3.1 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44 - 0 Fluoranthene 3.8 B 
129-00-0 Pvrene 3.7 B 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrvsene 7.2 SP 
205-99-2 Benzof B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo (E) Pvrene 2.2 SP 
50-32-8 Benzo (A) Pyrene 2.3 U 

198-55-0 Perylene 2.5 U 
56-49-5 3-Methylcholanthrene 3.5 U 

19 3 - 3 9 - 5 Indeno (1.2.3 -CD^ Pvrene 2.1 U 
53-70-3 Dibenz (A, H) Anthracene 1.6 U 
191-24-2 Benzo^G.H.I) Pervlene 2.8 U 
215-58-7 Dibenz (A, C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

4703-02 
Lab Name; RMAL Contract No.: N/A 

' b Code: ENSECO Case No.; 4703 SAS No.: N/A SDG No.: N/A 

-rix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Leve1: (1ow/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF -

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: 4703-02 

Lab File ID: S4703X321 

Date Received; 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/15/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

89-6 
11-7 
13-6 
20-3 
32-6 
22-5 
72-9 
57-6 
12-0 
52-4 
96-8 
32-9 
64-9 
73-7 
65-0 
01-8 
12-7 
94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
97-6 
•97-2 
•32-8 
•55-0 
49-5 
39-5 
70-3 
24-2 
58-7 

2,3-Benzofuran 
•2,3-Dihydroindene 
-IH-Indene 
Naphthalene_ 
-Benzo (B) Thiophene_ 
-Quinoline 
-IH-Indole 
-2-Methylnaphthalene_ 
-1-Methylnaphthalene] 
-Biphenyl. 
-Acenaphthylene_ 
-Acenaphthene 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene | 
-Anthracene 
-Acridine 
-Carbazole 
-Fluoranthene_ 
-Pyrene 
-Benzo(A)Anthracene^ 
-Chrysene, 
-Benzo(B)Fluoranthene 
-Benzo(K)Fluoranthene 
-7,12-Dimethylbenzanthracene__ 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene 
3-Methylcholanthrene 
Indeno (1,2,3-CD) Pyrene_ 
Dibenz(A,H)Anthracene__ 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene__ 

5.1 U 
1.4 
0.9 U 
4.9 J 
0.9 u 
1.4 u 
2.5 u 
2.7 
1.6 B 
4.3 u 
1.4 u 
1.4 
1.0 u 
1.0 u 
1.1 u 
1.6 B 
1.1 U 
2.9 U 
1.9 U 
1.4 U 
1.3 J B 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4703-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: 4703-03 

Lab File ID: 54703X337 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/16/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 6.8 
91-20-3 Naphthalene 4.1 J 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 2.7 * 
90-12-0 l-Methylnaphthalene 1.4 J B 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthylene 1.4 U 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.3 B * 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 

2 06-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.4 U 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrysene 2.8 U 
2 0 5-99-2 Benz o (B) Fluoranthene 2.5 U 
207-08-9 Benzo(K] Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo (E) Pyrene 1.9 U 
50-32-8 Benzo (A) Pyrene 2.3 U 
198-55-0 Perylene 2.5 U 
56-49-5 3-Methylcholanthrene 3.5 u 
193-39-5 Indeno (1.2.3-CD) Pyrene 2.1 u 
53-70-3— Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo (o.H. I) Perylene 2.8 u 
215-58-7 Dibenz (A, C) Anthracene 1. S u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4703-01 67 60 79 
2 4703-02 75 67 64 
3 4703-03 49 47 11 
4 4703-01DUP 82 68 84 
5 4703-01MS 76 68 63 
6 BLKOl 56 60 50 

51 (NAP) 
52 (FLU) 
53 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATrLE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name; RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix Spike - EPA Sample No.: 4703-01 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 
==z=======z—===———=—== ====== ============= ============= ====== 

IH-Indene 10 1.8 9.4 76 
Naphthalene 10 3.6 10. 64 
Quinoline 10 0.0 10. 100 
2-Methylnaphthalene_ 10 1.7 9.4 77 
Fluorene 10 16. 25. 90 
Chrvsene 10 0.0 7.2 72 
Benzo(E)Pvrene 10 0.0 2.2 22 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

I 

EPA Sample No.: 4703-01 

COMPOUND 
SAMPLE 

CONCENTRATION 
(ng/L) 

DUPLICATE 
CONCENTRATION 

(ng/L) % RPD 

2.3-Dihvdroindene 53. 54. 2 
IH-Indene 1.8 1.7 6 
Naphthalene 3.6 2.1 53 
Benzo(B)Thiophene 8.4 8.7 4 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 

1.7 
3.5 
6.4 

1.1 
3.3 
6.2 

43 
6 
3 

Acenaphthvlene 9.2 14. 41 
Acenaphthene 28. 29. 4 
Dibenzofuran 6.8 7.0 3 
Fluorene 16. 17. 6 
Dibenzothiophene 1.6 1.7 6 
Phenanthrene 3.6 3.7 3 
Anthracene 1.1 1.1 0 
Fluoranthene 3.8 4.3 12 
Pvrene 3.6 4.0 11 

COMMENTS: 

NO = Not found 
NC = Not calculated 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code; ENSECO Case No. 

Lab File ID: 84703X323 

Date Extracted: 05/06/89 

Date Analyzed: 05/15/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

4703 SAS No.: N/A SDG No.; N/A 

Lab Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 02:47 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

S^ftSSaSSSSSBSBSSSSS sssssssssssasssss aaaaaasaaaa aassaaaaaaa 

1 4703-01 4703-01 S4703X318 05/14/89 
2 4703-02 4703-02 S4703X321 05/15/89 
3 4703-03 4703-03 S4703X337 05/16/89 
4 4703-01MS 4703-01MS S4703X320 05/15/89 
5 4703-01DUP 4703-01DUP S4703X319 05/14/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: BLKOl 

Lab File ID: S4703X323 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/15/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 6.5 U 

4565-32-6 Benzo (B) Thiophene 0.9 u 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2 -Methy Inaphtha 1 ene 0.9 u 
90-12-0 1-Methylnaphthalene 1.7 
92-52-4 Biphenyl 4.3 u 
208-96-8 Acenaphthylene 1.4 u 
83-3 2-9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.8 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 

2 06-44-0 Fluoranthene 1.2 J 
129-00-0 Pyrene 1.4 
5 6 - 5 5 - 3 Benzo (A) Anthracene 2.5 u 

218-01-9 Chrysene 2.8 u 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo (E) Pyrene 1.9 u 
50-32-8 Benzo f A) Pyrene 2.3 u 
198-55-0 Perylene 2.5 u 
56-49-5 3 -Methy 1 cho 1 an thr ene 3.5 u 
193-39-5 Indeno (1,2. 3-CD) Pyrene 2.1 u 
53-70-3 Dibenz (A, H) Anthracene 1.6 u 
191-24-2 BenzoCG.H.I) Perylene 2.8 u 
215-58-7 Dibenz (A. CI Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GO/MS PAH 

Lab Name: RMAL 

Lab code: ENSECO 

Contract No: N/A 

Case No: 4703 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX314 05/14/89 18:01 
4703-01 S4703X318 05/14/89 22:25 
4703-02 S4703X321 05/15/89 01:02 
4703-01MS S4703X320 05/15/89 00:10 
4703-01DUP S4703X319 05/14/89 23:18 
BLKOl S4703X323 05/15/89 02:47 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4703 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
4703-03 

STDX334 
S4703X337 

05/15/89 
05/16/89 

23:41 
07:49 

FORM V 1/87 Rev. 



Rocky Mountain 
Analytical Laboratory 

Enseco 

May 25. 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park, MN 55416 

Dear Mr. Grube: 

Enclosed is the report for the one aqueous sample received at Rocky 
Mountain Analytical Laboratory on May 2, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness,, for other than the 
conditions detailed above. 

If you have any questions the Program Administrator assigned to this 
project is Jean Zimmerman. 

Sincerely, 

R^ona Power 
Data Control 

Enclosures 

cc: Jean Zimmerman, Program Administrator 

RMAL #004706 

Enseco Incorporated 
4955 Yarrow Street 
Art ada. Colorado 80002 
)0>/421-66ll Fax 303/431-7171 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab 10 Client 10 Matrix Date Time Date 

004706-0001-SA GAC SLPlOFTOC-050189 AQUEOUS 01 MAY 89 02 MAY 89 



Enseco 

ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

Lab ID: Group Custom 
004706 Code Analysis Description Test? 

0001 A Total Organic Carbon (TOC) 



Enseco 
General Inorganics 

CI lent Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

City of St. Louis Park 
GAG SLPlOFTOC-050189 
004706-0001-SA Enseco ID: 1036479 
AQUEOUS Sampled: 01 MAY 89 
02 MAY 89 Prepared: NA 

Received: 02 MAY 89 
Analyzed: NA 

Parameter Result Units 

Total Organic Carbon 1.8 mg/L 

Reporting Analytical 
Limit 

0.1 

Method 

415.1 

Analyzed 
Date 

03 MAY 89 

ND=Not Detected 
NA-Not Applicable 

Reported 8y: Kurt 111 Approved By: Kimberly Conroy 



Ensect 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix Test LCS 

004706-0001-SA AQUEOUS TOC-A 03 MAY 89-A 



Enseoo 

LABORATORY CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 
Concentration Accuracy(%) Precision(RPD) 

Spiked Measured LCSl LCS2 Limits LCS Limits 
LCSl LCS2 

Category: TOC-A 
Matrix: AQUEOUS 
QC Lot: 03 MAY 89-A 
Concentration Units: mg/L 

Total Organic Carbon 25 24.6 24.9 98 ICQ 91-109 1.2 20 



Rocky Mountflin 
Analytical Laboratorv 

'••a EnsecD 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

May 25, 1989 

Enseco - RMAL Project Number 004706 

Introduction 
One aqueous sample was received at Enseco Rocky Mountain Analytical 

Laboratory on May 2, 1989. The sample was logged in under RMAL project number 
004706. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. The sample was analyzed for medium level part-
per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

There were no problems encountered in the medium level ppt-PAH analysis. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by: y'. Date: f 
Tracy 

Approved Date: ̂  
JefcfTiilimerman 7 7 
Program Administrator 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
J03/421-6611 Fax. 303/431-7171 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

004706-0001-SA GAC-SLPIOF-050189 AQUEOUS 01 MAY 89 02 MAY 89 



SUMMARY 

DATA 

PACKAGE 

FOR 

df % Uais l^drk. 
J 

00'hoi. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4706-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4706 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4706-01 

Lab File ID: , S4706X338 

Date Received: 05/02/89 

Date Extracted: 05/04/89 

Date Analyzed: 05/16/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2, 3-Benzofuran 410. U 
496-11-7 2, 3-Dihydroindene 1800. 
95-13-6 IH-Indene 72. u 
91-20-3 Naphthalene 520. u 

4 565-32-6 Benzo (B) Thiophene 500. 
91-22-5 Quinoline 110. u 
120-72-9 IH-Indole 200. u 
91-57-6 2-Methvlnaphthalene 72. : u 
90-12-0 1-Methvlnaphthalene 160. 
92-52-4 Biphenvl 470. 
208-96-8 Acenaphthy 1 ene 810. 
83-32-9 Acenaphthene 1700. 
132-64-9 Dibenzofuran 670. 
86-73-7 Fluorene 1500. 
132-65-0 Dibenzothiophene 140. 
85-01-8- Phenanthrene 300. 
120-12-7 Anthracene 98. 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-44-0 Fluoranthene 350. 
129-00-0 Pvrene 300. B 
56-55-3 Benzo (A) Anthracene 200. U 

218-01-9 Chrvsene 220. U 
205-99-2 Benzo (B) Fluoranthene 200. U 
207-08-9 Benzo(K) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene 220. u 

192-97-2 Benzo(E) Pvrene 150. u 
50-32-8 Benzo (A) Pvrene . 180. u 

198-55-0 Pervlene 200. u 
56-49-5 3-Methvlcholanthrene 280. u 
193-39-5 Indeno (1.2.3-CD) Pvrene 170. u 
53-70-3 Dibenz (A. H) Anthracene 130. u 
191-24-2 Benzo(G.H. I) Pervlene 220. u 
215-58-7 Dibenz (A. C) Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4706 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4706-01 90 97 90 
2 BLKOl 64 72 95 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev, 



4B 
SEMIVOIATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S4706X315 

Date Extracted: 05/04/89 

Date Analyzed: 05/14/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

4706 SAS No.: N/A SDG No.; N/A 

Lab Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 19:50 

Level: (low/med) MED 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

4706-01 4706-01 S4706X338 
SS&S^B^SSSSSSS 

05/16/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4706 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: BLKOl 

Lab File ID: S4706X315 

Date Received: 05/02/89 

Date Extracted: 05/04/89 

Date Analyzed: 05/14/89 

Dilution Factor: 10.0 

CONCENTRATION 
CAS NO. COMPOUND 

UNITS: NG/L 
Q 

271-89-6 2, 3-Benzofuran 410. U 
496-11-7 2,3-Dihvdroindene 110. U 
95-13-6 IH-Indene 72. U 
91-20-3 Naphtha 1 ene 520. U 

4 565-32-6 Benzo fB) Thiophene 72. U 
91-22-5 Quinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2-Methylnaphthalene 72. U 
90-12-0 l-Methylnaphthalene 130. U 
92-52-4 Biphenyl 340. U 
208-96-8 Acenaphthylene 110. U 
83-32-9 Acenaphthene 100. U 

132-64-9 Dibt nzofuran 80. U 
86-73-7 Fluorene 80. u 
132-65-0 Dibenzothiophene 88. u 
85-01-8 Phenanthrene 100. u 
120-12-7 Anthracene 88. u 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-44-0 Fluoranthene 110. u 
129-00-0 Pyrene 35. J 
56-55-3 Benzo (A) Anthracene 200. u 

218-01-9 Chrysene 220. u 
205-99-2 Benzo(B) Fluoranthene 200. u 
207-08-9 Benzo fK) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 

192-97-2 Benzo fE) Pyrene 150. u 
50-32-8 Benzo f A) Pyrene 180. u 

198-55-0 --Perylene 200. u 
56-49-5 3-Methylcholanthrene 280. u 

193-39-5 Indeno f 1.2.3-CD) Pyrene 170. u 
53-70-3 DibenzfA.H) Anthracene 130. u 

191-24-2 Benzo fC.H. 11 Perylene 220. u 
215-58-7 Dibenz (A. CI Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4706 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
BLK-01 

STDX314 
S4706X315 

05/14/89 
05/14/89 

18:01 
18:50 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

LalD Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4706 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
4706-01 

STDX334 
S4706X338 

05/15/89 
05/16/89 

23:41 
08:44 

FORM V 1/87 Rev. 



Rocky Mountain 
Analytical Laboratory 

Enseco 

July 10, 1989 

James Grube 
City of St. Louis Park 
5005 Minnetonka Blvd. 
St. Louis Park. MN 55416 

Dear Mr. Grube: 

Enclosed is the report for the one aqueous sample received at Rocky 
Mountain Analytical Laboratory on May 23, 1989. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

If you have any questions, the Program Administrator assigned to this 
project is Jean Zimmerman. 

Enclosures 

cc: Jean Zimmerman, PA 

RMAL #005041 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax; 303/431-7171 



Discussion 

This report contains results and supporting quality control and sample 
Identification Information associated with analyses performed on this project. 
The results and supporting Information are contained In tables following this 
section, arranged In the following order; 

Sample Description Information 
Analytical Test Requests 
Analytical Results 
Quality Control Report 
Data Quality Assessment 

Analyses were performed in accordance with EPA methods and with Enseco's 
current Quality Assurance Program Plan for Environmental Chemical Monitoring. 
The specific analytical methods used are presented with each result. The 
first four sections below describes the format, content, and organization for 
the four corresponding separate components of this report. The fifth section 
provides an overall data quality assessment of the results. 

Sample Description Information 

The Sample Description Information lists all the samples received in this 
project together with the Internal laboratory Identification number assigned 
for each sample. Each project received at Enseco - RMAL is assigned a unique 
six digit number. Samples within the project are numbered sequentially. The 
laboratory Identification number Is a combination of the six digit project 
code and the sample sequence number. 

Also given In the Sample Description Information Is the Sample Type 
(matrix). Date of Sampling (If known) and Date of Receipt at the laboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each sample. The Custom Test column Indicates where tests have been modified 
to conform to the specific requirements of this project. 

Analytical Results 

The analytical results for this project are presented In data tables. 
Each data table Includes sample identification information, and where 
available and appropriate, dates sampled, received, authorized, prepared, and 
analyzed. 

Data sheets contain a listing of the parameters measured in each test, the 
analytical results, the analytical method, and the Enseco reporting limit. 
Reporting limits are adjusted to reflect dilution of the sample, when 
appropriate. Solid and waste samples are reported on an "as received" basis. 
I.e. no correction is made for moisture content. 

Enseco-RMAL Is no longer routinely blank-correcting analytical data. 
Uncorrected analytical results are reported, along with associated blank 
results, for all organic and metals analyses. Analytical results and blank 
results are reported for conventional Inorganic parameters as specified in the 
method. This policy Is described In detail In the Enseco Incorporated Quality 
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3, 
April, 1989. 

Enseco 



Enseco 
Quality Control Reports 

As documented in more detail in Enseco's QAPP, various internal quality 
control checks are performed to assure that the laboratory was in control 
during the time that samples on this project were analyzed. The QC checks 
include analysis of method blanks, duplicate control samples (DCS), and single 
control samples (SCS). Results from these analyses are presented along with 
the control limits. 

Method Blank Results: A method blank is a laboratory generated sample used 
to assess the degree to which laboratory operations and procedures cause 
false positive analytical results. 

Duplicate Control Samples (DCS): Each DCS consists of a standard control 
matrix that is spiked with a group of target analytes representative of 

- - )li " • * • • the method analytes. One Duplicate Control Sample is prepared for every 
twenty (20) samples. 

Single Control Samples (SCS): An SCS is a spiked sample analyzed with each 
batch of samples. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration OCSl - Measured Concentration DCS2 I 
RPD X 100 

(Measured Concentration OCSl Measured Concentration DCS2)/2 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in Enseco's Quality Assurance Project Plan 
for completeness, precision, accuracy, representativeness and defensibility of 
the data. Unless otherwise stated below, no quality control problems or 
technical difficulties were encountered. 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

005041-0001-SA GAC-SLP15C1-052289 AQUEOUS 22 MAY 89 13:00 23 MAY 89 



ANALYTICAL TEST REQUESTS 
for 

City of St. Louis Park 

Lab ID: Group Custom 
005041 Code Analysis Description Test? 

0001 A Total Organic Carbon (TOC) N 
Hydro Polynuclear Aromatic Hydrocarbons, SIM Low N 

Level 
Prep - PAH/SIM by GC/MS Low Level N 

Enseco 



Enseco 
General Inorganics 

Client Name: City of St. Louis Park 
Client ID: GAC-SLP15C1-052289 
Lab ID: 005041-0001-SA Enseco ID: 1039260 
Matrix: AQUEOUS Sampled: 22 MAY 89 Received: 23 MAY 89 
Authorized: 23 MAY 89 Prepared: See Below Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Total Organic Carbon 2.4 mg/L 0.1 415.1 NA 13 JUN 89 

N.D. - Not Detected 
N.A. » Not Applicable 

Reported By: Kurt 111 Approved By: Tammy Bailey 



Enseco 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number 
Sample Number QC Matrix QC Category (DCS) 

005041-0001-SA AQUEOUS TOC-A 13 JUN 89-B 



Enseco 

DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration Accuracy Precision 
Analyte Spiked Measured Averaqe(%) (RPO) 

DCSl DCS2 AVG DCS Limits DCS Limit 

Category; TOC-A 
Matrix: AQUEOUS 
qC Lot: 13 JUN 89-B 
Concentration Units: mg/L 

Total Organic Carbon 25 26.6 26.7 26.6 107 91-109 0.4 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



Rocky iMountain 
Analytical Laboratory 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

July 10. 1989 

Enseco - RMAL Project Number 005041 

Introdytion 
One aqueous sample was received at Enseco Rocky Mountain Analytical 

Laboratory on May 23, 1989. The sample was logged in under RMAL project 
number 005041. A cross reference associating the RMAL sample number to the 
actual field sample number is included. The sample was analyzed for low level 
part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

Sample 5041-01 shows target compounds that do not meet secondary ion 
confirmation. In some instances a compound that does not meet secondary ion 
confirmation criteria may still be determined to be present in the sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with asterisk (*) on the data sheets (Form I) as per the 
1989 QAPP. 

The compounds IH-indene and pyrene were detected above quality control 
limits in the method blank analysis. Both compounds were also found in the 
associated sample at concentrations less than the blank. These compounds are 
flagged with a "B" on the analysis data sheet. There was no available sample 
for re-extraction, however the concentrations of these compounds will be 
closely monitored in the future to show that this is an isolated case and not 
a laboratory trend. 

Enseco Incorporated 
4935 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax. 303/431-7171 



Case Narrative - RMAL #5041 
July 10, 1989 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by3 .. Tracy BJfberson 
Data Control Supervisor 

Approved b 

igram Administrator 

Date 

Date: 



Enseco 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

005041-0001-SA GAC-SLP15C1-052289 AQUEOUS 22 MAY 89 13:00 23 MAY 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5041-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5041 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/inl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 5041-01 

Lab File ID: S5041X746 

Date Received: 05/23/89 

Date Extracted: 05/27/89 

Date Analyzed: 06/16/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 13. 
95-13-6 IH-Indene 3.0 B 
91-20-3 Naphthalene 2.1 J B 

4565-32-6 BenzofB)Thibbhene 24. 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6— 2-Methylnaphthalene 1.1 B 
90-12T0 l-Methvlnaphthalene 1.6 U 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthylene 3.3 * 

83-32-9 Acenaphthene 11. 
132-64-9 Dibenzofuran 1.2 
86-73-7 Fluorene 2.0 
132-65-0 Dibenzothiophene 1.4 * 

85-01-8 Phenanthrene 1.3 u 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.1 J B 
129-00-0 Pyrene 2.5 B 
56-55-3 Benzo (M Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 Benzol B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dinethylbenzanthracene_ 2.8 u 
192-97-2 Benzo f E) Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1.2.3-CDi Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo (6. H.I) Pervlene 2.8 u 
215-58-7 Dibenz (A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 
m 

Lab Code: ENSECO Case No.: 5041 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) 1 (FLU) if (CHR) # 

1 5041-01 67 69 73 
2 BLKOl 43 56 36 

51 (NAP) 
52 (FLU) 
53 (CHR) 

D8-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 5041 SAS No.: N/A SDG No.: N/A 

Lab File ID: S5041X943 

Date Extracted: 05/27/89 

Date Analyzed: 07/05/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Lab Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 10:10 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

5041-01 5041-01 , 
s ss s s ss^s ss ss 

S5041X746 
^S^S^SSSMSSSSSS 

06/16/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5041 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPP 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: BLKOl 

Lab File ID: S5041X943 

Date Received: 05/23/89 

Date Extracted: 05/27/89 

Date Analyzed: 07/05/89 

Dilution Factor: 0.125 

CONCENTRATION 
CAS NO. COMPOUND 

UNITS: NG/L 
Q 

271-89-6 2.3-Benzofuran 1.0 J 
496-11-7 2,3-Dlhvdrolndene 1.4 U 
95-13-6 IH-Indene 5.6 
91-20-3 Naohthalene 1.5 J 

4565-32-6 Benzo(B)Thlophene 0.9 U 
91-22-5 Oulnollne 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-HethvlnaDhthalene 1.1 
90-12-0 l-Methvlnaohthalene 1.6 U 
92-52-4 Blphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 U 
83-32-9 Acenaohthene 1.3 U 
132-64-9 Dlbenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 DlbenzothloDhene 1.1 U 
85-01-8 Phenanthrene 1.8 
120-12-7 Anthracene 1.1 U 
260-94-6 Acrldlne 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 2.7 
129-00-0 Pvrene 12. 
56-55-3 Benzo f A) Anthracene 2.5 u 
218-01-9 chrvsene 2.8 u 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dlnethylbenzanthracene 
192-97-2 Benzo (E) Pvrene 

2.8 
1.9 

u 
u 

50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 
193-39-5 indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dlbenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo (G.H.I) Pervlene 2.8 u 
215-58-7 Dlbenz (A.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 5041 SAS No: N/A SDG No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD 
5041-01 

STDX744 
S5041X746 

06/16/89 
06/16/89 

08:39 
11:19 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GO/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 5041 SAS No: N/A SDG No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD 
BLKOl 

STDX942 
S5041X943 

07/05/89 
07/05/89 

08:12 
10:10 

FORM V 1/87 Rev. 



n«>2E 
INITIAL CALIBRATION DATA 

PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-X 

Lab Code: Enseco Case No: 5041 

Calibration Date(s): 04/13/89 

Minimum RRF is 0.050 Maximum % RSD is 35% 

Lab File ID: RRF = STDX986 RRF STDX984 
RRF = STDX987 RRF = STDX985 RRF STDX983 

20 PPT 40 PPT 240PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

D8-Naphthalene 2.648 2.513 2.437 2.666 2.301 2.513 6.0 
DlO-Flourene 1.360 1.278 1.306 1.368 1.525 1.367 7.0 
D12-Chrysene 1.806 1.706 1.525 1.683 1.696 1.683 6.0 
2,3-Benzofuran 1.487 1.438 1.347 1.488 1.513 1.455 4.5 
2/3-Dihydroindene 1.481 1.456 1.392 1.541 1.586 1.491 5.0 
IH-Indene 1.789 1.797 1.695 1.928 1.885 1.819 5.0 
Naphthalene 3.034 2.882 2.745 3.077 2.515 2.851 8.0 
Benzo(B)Thiophene 2.359 2.243 2.161 2.410 2.161 2.267 5.0 
Quinoline 1.161 1.079 1.173 1.371 1.571 1.271 15.7 
IH-Indole 1.641 1.623 1.591 1.803 1.912 1.714 8.0 
2-Methy1naphtha1ene 1.533 1.457 1.414 1.568 1.663 1.527 6.4 
1-Methylnaphthalene 1.584 1.508 1.462 1.621 1.693 1.574 5.8 
Biphenyl 2.453 2.028 1.954 2.084 2.033 2.110 9.3 
Acenaphthylene 1.701 1.683 1.695 2.001 2.111 1.838 11.0 
Acenaphthene 1.472 1.310 1.301 1.418 1.539 1.408 7.3 
Dibenzofuran 2.268 2.143 2.086 2.222 2.198 2.183 3.2 
Flourene 1.608 1.460 1.504 1.619 1.823 1.603 8.8 
Dibenzothiophene 1.305 1.218 1.163 1.085 1.329 1.220 8.3 
Phenanthrene 1.362 1.263 1.219 1.127 1.355 1.265 7.8 
Anthracene 1.089 1.042 1.063 1.035 1.346 1.115 11.7 
Acridine 0.805 0.727 0.881 0.883 1.236 0.906 21.5 
Carbazole 1.177 1.121 1.091 0.994 1.285 1.134 9.5 
Fluoranthene 1.435 1.264 1.276 1.139 1.422 1.307 9.4 
Pyrene 1.777 1.361 1.262 1.105 1.394 1.380 18.0 
Benzo(A)Anthracene 1.832 1.786 1.580 1.851 1.933 1.796 7.4 
Chrysene 1.851 1.896 1.611 1.802 1.843 1.801 6.2 
Benzo(B)Fluoranthene 1.938 1.924 1.614 1.911 1.878 1.853 7.3 
Benzo(K)Fluoranthene 2.230 1.991 1.602 1.897 2.114 1.967 12.2 
Benzo(E)Pyrene 1.780 1.827 1.678 1.867 1.872 1.805 4.4 
Benzo(A)Pyrene 1.412 1.437 1.356 1.562 1.750 1.503 10.5 
Perylene 1.514 1.429 1.361 1.589 1.813 1.541 11.3 
Indeno(1,2,3-CD)Pyrene 1.477 1.466 1.417 1.628 1.646 1.527 6.8 
Dibenz(A,H)Anthracene 1.167 1.273 1.199 1.355 1.362 1.271 7.0 
Benzo(6,H,I)Perylene 1.480 1.316 1.253 1.434 1.357 1.368 6.6 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

Ijdb N6111I6 s RHAL 

Instrument ID: 4500-X 

Lab ID: STDX744 

Lab Code: Enseco Case No: 5041 

Calibration Date(s): 06/16/89 Time: 08:39 

Initial Calibration Date : 04/13/89 

Minimum RRF Is 0.050 Maximum %D Is 35% 

INITIAL 40 PPT %D 
COMPOUND AVE RRF RRF 

D8-Naphthalene 2.513 2.019 19.7 
plO-Fluorene 1.367 1.191 12.9 
pi2-Chrysene 1.683 1.253 25.5 
2,3-Benzofuran 1.455 1.020 29.9 
2,3-Dlhydrolndene 1.491 1.090 26.9 
IH-Indene 1.819 1.379 24.2 
Naphthalene 2.851 2.380 16.5 
Benzo(B)Thlophene 2.267 1.822 19.6 
Qulnollne 1.271 1.135 10.7 
IH-Indole 1.714 1.416 17.4 
2-Methylnaphthalene 1.527 1.298 15.0 
1-Methylnaphthalene 1.574 1.273 19.1 
Blphenyl 2.110 1.671 20.8 
Acenaphthy1ene 1.838 1.870 -1.7 
Acenaphthene 1.408 1.196 15.1 
Dlbenzofuran 2.183 1.800 17.5 
Flourene 1.603 1.408 12.2 
Dlbenzothlophene 1.220 1.043 14.5 
Phenanthrene 1.265 1.169 7.6 
Anthracene 1.115 1.097 1.6 
AcridIne 0.906 0.820 9.5 
Carbazole 1.134 1.090 3.9 
Fluoranthene 1.307 1.177 9.9 
Pyrene 1.380 1.203 12.8 
Benzo(A)Anthracene 1.796 1.453 19.1 
Chrysene 1.801 1.327 26.3 
Benzo(B)Fluoranthene 1.853 1.208 34.8 
Benzo(K)Fluoranthene 1.967 1.394 29.1 
Benzo(E)Pyrene 1.805 1.227 32.0 
Benzo(A)Pyrene 1.503 1.106 26.4 
Perylene 1.541 1.102 28.5 
Indeno(1,2,3-CD)Pyrene 1.527 1.087 28.8 
Dlbenz(A,H)Anthracene 1.271 0.832 34.5 
Benzo(G,H,I)Perylene 1.368 0.895 34.6 

FORM VII 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-X 

Lab ID: STDX942 

Lab Code: Enseco Case No: 5041 

Calibration Date(s): 07/05/89 Time: 08:12 

Initial Calibration Date : 04/13/89 

Minimum RRF is 0.050 Maximum %D is 35% 

1 INITIAL 40 PPT %D 1 
COMPOUND AVE RRF RRF 

D8-Naphthalene 2.513 2.050 18.4 1 
DlO-Fluorene 1.367 1.219 10.8 
D12-Chrysene 1.683 1.604 4.7 
2,3-Benzofuran 1.455 1.050 27.8 
2,3-Dihydroindene 1.491 1.377 7.6 
IH-Indene 1.819 1.438 20.9 
Naphthalene 2.851 2.887 -1.3 
Benzo(B)Thiophene 2.267 1.875 17.3 
Quinoline 1.271 0.865 31.9 
IH-Indole 1.714 1.181 31.1 
2-MethyInaphthalene 1.527 1.364 10.7 
l-Methylnaphthalene 1.574 1.452 7.8 
Biphenyl 2.110 1.813 14.1 
Acenaphthylene 1.838 1.749 4.8 1 
Acenaphthene 1.408 1.307 7.2 
Dibenzofuran 2.183 1.818 16.7 
Flourene 1.603 1.406 12.3 
Dibenzothiophene 1.220 1.196 2.0 
Phenanthrene 1.265 1.262 0.2 
Anthracene 1.115 1.020 8.5 
Acridine 0.906 0.689 24.0 
Carbazole 1.134 0.931 17.9 
Fluoranthene 1.307 1.224 6.4 
Pyrene 1.380 1.212 12.2 
Benzo(A)Anthracene ,1.796 

1.801 
1.865 -3.8 

Chrysene 
,1.796 
1.801 1.865 -3.6 

Benzo(B)Fluoranthene 1.853 1.475 20.4 
Benzo(K)Fluoranthene 1.967 1.802 8.4 
Benzo(E)Pyrene 1.805 1.806 -0.1 
Benzo(A)Pyrene 1.503 1.371 8.8 
Perylene 1.541 1.332 13.6 
Indeno(1,2,3-CD)Pyrene 1.527 1.296 15.1 
Dibenz(A,H)Anthracene 1.271 1.029 19.0 
Benzo(G,H,I)Perylene 1.368 1.247 8.8 1 

FORM VII 



8C "" 
SEMIVOIATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 5041 

Lab File ID (Standard): STDX744 

Instrument ID: 4500-X 

Contract: N/A 

SAS No.: N/A SD6 No: N/A 

Date Analyzed: 06/16/89 

Time Analyzed: 08:39 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

211000 

IS#3 (BAP) 
AREA # 

12 HOUR STD 124000 

IS#2 (PHN) 
AREA # 

211000 124000 

UPPER LIMIT 

LOWER LIMIT 

248000 

62000 

422000 248000 UPPER LIMIT 

LOWER LIMIT 

248000 

62000 107000 62000 

SAMPLE NO. 

5041-01 

248000 

62000 

256000 

62000 

SAMPLE NO. 

5041-01 150000 256000 153000 

IS#1 (ACN) 
IS#2 (PHN) 
IS#3 (BAP) 

DIO-ACENAPHTHENE 
DIO-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 
« 

Lab Code: Enseco Case No: 5041 

Lab File ID (Standard): STDX942 

Instrument ID: 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 07/05/89 

Time Analyzed: 08:12 

12 HOUR STD 

UPPER LIMIT 

IS#1 (ACN) 
AREA # 

151000 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 

UPPER LIMIT 

IS#1 (ACN) 
AREA # 

151000 229000 102000 

204000 

51000 

12 HOUR STD 

UPPER LIMIT 302000 458000 

. 114000 

102000 

204000 

51000 LOWER LIMIT 

SAMPLE NO. 

75500 

198000 

458000 

. 114000 

102000 

204000 

51000 LOWER LIMIT 

SAMPLE NO. 

75500 

198000 322000 BLKOl 

75500 

198000 322000 197000 

IS#1 (ACN) 
IS#2 (PHN) 
IS #3 (B/^P) 

DIO-ACENAPHTHENE 
D10-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LIMIT » + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



Enseco Incorporated 

Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

August 22, 1989 

Enseco - RHAL Project Number 005568 

Introduction 
Five aqueous samples (includes MS) were received at Enseco Rocky Mountain 

Analytical Laboratory on June 30, 1989. The samples were logged in under RMAL 
project number 005568. Sample 6AC-SLP15FBD-0629899 (RMA # 005568-03) was 
extracted and ' ild as per the QAPP. A cross reference associating the RMAL 
sample numbers to the actual field sample numbers is included. The samples 
were analyzed for low level part-per-trillion (ppt) polynuclear aromatic 
hydrocarbons (PAH). 

Data Oualitv Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the 1989 QAPP for completeness, precision, 
accuracy, representativeness and defensibility of the data. Unless otherwise 
stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Samples 5568-01, DIMS, 02 and the associated blank show target compounds 
that do not meet secondary ion confirmation. In some instances a compound 
that does not meet secondary ion confirmation criteria may still be determined 
to be present in the sample after close inspection of the data by the analyst. 
Supportive data includes mass chromatograms maxima at the same scan for 
primary and secondary ions, as well as discernible quantitation interference 
with the secondary ion. These compounds are flagged with asterisk (*) on the 
data sheets (Form I) as per the 1989 QAPP. 

•1955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax; 303/431-7171 



Case Narrative - RMAL #005568 
August 22, 1989 
Page Two 

The 1989 QAPP sets forth specific requirements for the measurement of 
benzo(j)fluoranthene. Results have not been provided previously for this 
compound. The special procedure in the QAPP will be implemented on all future 
projects. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; 
Tracy G 
0^ Co 

Jlfioat Date: 
Supervisor 

Approved by- 7^ 
Debbie Fazio ^ 
Program Administrator 

Date 



Ensecx) 

TABLE OF CONTENTS 

for 

City of St. Louis Park 

RMAL QC# 5568 

PAH 

1. QC Summary Package 001 
2. Sample Data Package 006 
3. Standards Data Package 144 
4. Blank Raw Data 428 
5. Matrix Spike Data 475 
6. Matrix Spike Duplicate Data N/A 



Ensecx) 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 
Sampled Received 

Matrix Date Time Date 

005568-0001-SA GAC-SLP15T-062989 AQUEOUS 29 JUN 89 30 JUN 89 
005568-0001-MS GAC-SLP15TMS-062989 AQUEOUS 29 JUN 89 30 JUN 89 
005568-0002-SA GAC-SLP15TD-062989 AQUEOUS 29 JUN 89 30 JUN 89 
005568-0003-SA GAC-SLP15FBD-062989 AQUEOUS 29 JUN 89 30 JUN 89 
005568-0004-SA GAC-SLP15FB-062989 AQUEOUS 29 JUN 89 30 JUN 89 



4^£nsecA(ocky Mountain Analytical CHAIN OF^STODY No. 9843 
4993 Yanuw Street SAMPLE SAFE" CONDITIONS 
Arvsidfl. Colorado 80002 ^ . 
V\\/d->\M.l\ «\\/aU.7ni 1 SA Soall, 

AHn- 2. Seal intact Uoon Receipt bv Samplina Co.: Yes No 

^ . «—V a rnnditinn nf rnnltinla-
Pnsoon reliant cnseco oiieni j 1 1 a ^ Shipping hy 

P'JJSCl S Initial nnnlnnts Tnmp 'C Saal a 

Sampling Co. a Sampling .status nnna rnntiniiing 1 Intil 

.Sampling .Sita 7. Seal Intact Uoon Receipt by Laboratory No 

Taamianriar 8 Contents Temperature Upon Receipt by Lab iH' ̂  "C 

d 9 Condition of Contents t I g 6l^<^ iCi/^ 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 

QAt' PPr- PA-H 

C,M,- Si^PfS-fA' Auy^l^r- ppr~ 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (a|bned) Receiyed by (signed) Date Time Delr 

Metl 

Reci 

Ensi 

^ SHIPPING DETAILS 
uaraH In .Shipnar hy 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (a|bned) Receiyed by (signed) Date Time Delr 

Metl 

Reci 

Ensi 

wwt nl Shipmanf ^ <L Airhill S / 

9 

Delr 

Metl 

Reci 

Ensi 

•iuaHfnrlah Signart y'J nata/Tima ^ VV iJ/ 

3 —-

Delr 

Metl 

Reci 

Ensi ICO Project No Cl*- 5''^ 

White and Pink Copies to Lab Yellow to Sampler SS-001 



^Enseco - ocky Mountain Analytical 
4955 Yanow Street 
Arvada,Colotado 80002 
303/421-6611 Facsimile: 303/431-7171 

CHAIN OF CUSTODY 

Alln: 

Enseco Client 

Project 

1. Packed by 

2. Seal Intact Upon Receipt by Sampling Co 

3. Condition of Contents 

4. Sealed tor Shipping by: 

5. Initial Contents Temp.: 

No. 9839 
SAMPLE SAFE" CONOITIONS 

Seal* 

Yes No 

-*C Seal • 

Sampling Co. 

Sampling Site 

Team Leader _ 

6. Sampling Status: Done Continuing Until 

7. Seal Inuct Upon Receipt by Laboratory. 

8. Contents Temperature Upon Receipt by Lab: _ 

9. Condition of Contents: 

No 

•c 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 

(SAC- ^L.Plt> 1 -

PPT-

CUSTODY TRANSFERS PRIOR TO SHIPPING 
RelinquishedbxJswnedT // • Received by (signed) Date Time 

, y'r/n /viw 
Dell 

Met! 

Reci 

Ensi 

. SHIPPING DETAILS 
ugtrati tn Shippar hy 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
RelinquishedbxJswnedT // • Received by (signed) Date Time 

, y'r/n /viw 
Dell 

Met! 

Reci 

Ensi 

9 

Dell 

Met! 

Reci 

Ensi 

••uarilnrlah Signari nalA/Tima 

.1 

Dell 

Met! 

Reci 

Ensi icoProJoriNo _ 

White and Pink Copies to Lab Yellow to Sampler SS-001 



^Enseco - Rocky Mountain Analytical 
•1411 Yiirritw Sirect 
Arvjilj, ColuniJo 80002 
101/-I2I 6611 Fanimile: 303/431-7171 

CHAIN OF CUSTODY 

Alln: 

Enseco Client 

Project 

Sampling Co. 

Sampling Site 

Team Leader_ 

Sf^ L>uiS^l^lC 

:;,/T ! 1. Packed by:, 

No. 9842 
SAMPLE SAFE'- CONDITIONS 

Seal! 

'; 2. Seal Intact Upon Receipt by Sampling Co; Yea No 

3. Condition ol Contenta: -

'x-ir' *' 'Of Shipping by: 

5. Initial Contenta Temp.: - •C Seal •. 

6. Sampling Statue: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

a Contanta Temperature Upon Receipt by Lab: 

9. Condition of Contenta-

ULA. 
No 

•C 

Dale Time Sample ID/Descrlptlon Sample Type No. Containers Analysis Parameters Remarks 

i 
•><2.-

i#J5 

*01 Pi P B - fi 

<iJ> a. - P 

^ L 

Lr- • ---

"• 

Ppr-

jn-- PA/4 

' AV^ . 

CUSTODY TRANSFERS PRIOR TO SHIPPINQ 
Relinquished by: (slgpA) Received by: (signed) 

' 
Date Time Delivered to Shipper by: 

< -
Method ol Shipment: 

Received lor Ub:. 

SA 
SHIPPING DETAILS 

AlrUIIS. 

.Signed: Data/Time 

Enseco Project No. P^-30 

White and Pink Copies to Ub Yellow to Sampler (»-Ani 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5568-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/nl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH; 7.0 

Lab Sample ID: 5568-01 

Lab File ID: S5568Z569 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 66. B 
95-13-6 IH-Indene 2.2 
91-20-3 Naphthalene 2.0 J B 

4565-32-6 Benzo(B)Th .. jphene 10. 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methyl naphthalene 1.4 B 
90-12-0 1-Methylnaphthalene 2.8 B * 
92-52-4 Biphenyl 7.6 
208-96-8 Acenaphthylene 17. 
83-32 -9 Acenaphthene 35. 
132-64-9 Dibenzofuran 8.7 
86-7 3-7 Fluorene 21. 
132-65-0 Dibenzothiophene 2.0 
85-01-8 Phenanthrene 2.6 B 
120-12-7 Anthracene 1.7 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 4.7 
129-00-0 Pyrene 5.0 B 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrysene 2.8 U 
205-99-2 —-Benzo(BJ Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
192-97-2 Benzo (E) pyrene 1.9 U 
50-32-8 Benzo f A) Pyrene 2.3 U 
198-55-0 Perylene 2.5 U 
193-39-5 Indeno (1.2,3-CD) Pyrene 2.1 U 
5 3 -70-3 Dibenz f A. H) Anthracene 1.6 U 

191-2 4-2 Benzo f G. H. I) Perylene 2.8 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5568-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol; 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 5568-02 

Lab File ID: S5568Z571 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 68. B 
95-13-6 IH-Indene 2.3 
91 - 2 0 - 3 Naphtha lene 2.1 J B 

4565-32-6 Benzo (B) Thiophene 10. 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaphthalene 1.4 B 
90-12-0 1-Methvlnaphthalene 2.6 B 
92-52-4 Biphenvl 7.5 
208-96-8 Acenaphthvlene 18. 
83-32-9 —Acenaphthene 35. 
132-64-9 Dibenzofuran 8.6 
86-73 -7 Fluorene 21. 
132-65-0 Dibenzothiophene 2.1 * 

85-01-8 Phenanthrene 2.9 B 
120-12-7 Anthracene 1.9 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 4.9 
129-00-0 Pvrene 5.1 B 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
192-97-2 ^ Benzo (El Pvrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
193-39-5 Indeno (1.2.3-CDl Pvrene 2.1 u 
53-70-3 Dibenz (A. HI Anthracene 1.6 u 

191-24 -2 Benzo (G.H.I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5568-04 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 5568-04 

Lab File ID: S5568Z572 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 1.1 J 
496-11-7 2. 3-Dihydroindene 12. B 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 5.7 J B 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 2.1 B 
90-12-0 1-Methyl naphthalene 1.2 J B 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 U 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.0 J B 
120-12 -7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.2 J B 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
192-97-2 Benzo (E^ Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz r A.H^ Anthracene 1.6 U 

191-24-2 Benzo fG.H. I) Pervlene 2.8 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5568-OlMS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No.: N/A 

Matrix: (so11/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 5568-OlMS 

Lab File ID: S5568Z570 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271-
496-

95-
91-

456 -
9^' 

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-
192-

50-
198-
193-

53-
191-

89-6 
11-7 
13-6 
20-3 
32-6 
22-5 
72-9 
•57-6 
12-0 
•52-4 
96-8 
32-9 
•64-9 
73-7 
65-0 
01-8 
12-7 
94-6 
74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-2 
32-8 
•55-0 
•39-5 
•70-3 
•24-2 

2,3-Benzofuran 
•2,3-Dihydroindene 
•IH-Indene 
Naphthalene_ 
-Benzo(B)Thiophene_ 
-Quinol ine " 
IH-Indole 
2-Methylnaphthalene_ 
-1-Methylnaphthalene~ 
-Biphenyl, 
-Acenaphthy 1 ene_ 
-Acenaphthene | 
-Dibenzofuran 
-Fluorene 
Dibenz oth iophene_ 
-Phenanthrene 
-Anthracene_ 
-Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene_ 
-Benzo(A)Anthracene, 
-Chrysene, 
•Benzo(B)Fluoranthene, 
-Benzo (K) Fluoranthene" 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene, 
-Indeno (1,2,3 -CD) Pyrene, 
-Dibenz(A,H)Anthracene_^ 
-Benzo(G,H,I)Perylene 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No. N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 5568-01 65 68 44 
2 5568-02 60 66 58 
3 5568-04 76 78 69 
4 5568-OlMS 77 69 66 
5 BLKOl 69 74 69 

51 (NAP) 
52 (FLU) 
53 (CHR) 

DB-NAPHTHALENE 
DIO-FLUORENE 
D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RNAL Contract: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 5568-01 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 
==—================= ====== ============= ====== 

IH-Indene 10 2.2 12. 98 
Naphthalene 10 2.0 11. 90 
Quinoline 10 ND 12. 120 
2-Methylnaphthalene_ 10 1.4 11. 96 
Fluorene 10 21. 53. 320 
Chrvsene 10 ND 9.1 91 
Benzo(E)Pyrene 10 ND 2.8 28 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No.: N/A 

Lab File ID: S5568Z573 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-Z 

Lab Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 06:08 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

==========!==: ===========:= z===!========: ======z=== 

1 5568-01 5568-01 S5568Z569 07/28/89 
2 5568-02 5568-02 S5568Z571 07/28/89 
3 5568-04 5568-04 S5568Z572 07/28/89 
4 5568-OlMS 5568-OlMS S5568Z570 07/28/89 

COMMENTS: 

page 1 of l FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLKOl 

Lab File ID: S5568Z573 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2. 3-Dihydroindene 1.2 J 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 2.8 J * 

4565-32-6 Benzo (B) Thiophene 0.9 u 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methyl naphthalene 2.0 * 

90-12-0 1-Methvlnaphthalene 1.2 J * 
92-52-4 Biphenvl 4.3 u 
208-96-8 Acenaphthylene 1.4 u 
83-32-9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.1 J 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.1 J 
56-55-3 Benzo (A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo(K) Fluoranthene 2.3 u 
192-97-2 Benzo(E)Pyrene 1.9 u 
50-32-8 BenzofA] Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo (G.H.I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 5568 SAS No: N/A SDG No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD STDZ565 07/27/89 22:12 
5568-01 S5568Z569 07/28/89 02:40 
5568-OlMS S5568Z570 07/28/89 03:32 
5568-02 S5568.571 07/28/89 04:24 
5568-04 S5568^572 07/28/89 05:16 
BLKOl S5568Z573 07/28/89 06:08 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-Z 

Lab Code: Enseco Case No: 5568 

Calibration Date(s): 07/11/89 

Minimum RRF is 0.050 Maximum % RSD is 35% 

Lab File ID: 
RRF 20.= STDZ335 

RRF 40.= 
RRF 240.= 

STDZ338 
STDZ334 

RRF 1200.= 
RRF 4800.= 

STDZ337 
STDZ332 

20 PPT 40 PPT 240 PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

D8-Naphthalene 1.931 2.037 2.441 2.318 1.722 2.090 13.9 
DlO-Flourene 2.201 1.340 1.625 1.444 1.286 1.579 23.5 
D12-Chrvsene 1.356 1.460 1.519 1.461 1.152 1.390 10.4 
2.3-Benzofuran 1.061 1.104 1.285 1.165 0.992 1.121 9.9 
2.3-Dihvdroindene 1.047 1.126 1.301 1.176 1.011 1.132 10.1 
IH-Indene 1.367 1.474 1.714 1.537 1.287 1.476 11.1 
Naphthalene 2.165 2.305 2.680 2.508 1.855 2.303 13.8 
Benzo(B)Thiophene 1.873 1.936 2.223 2.057 1.665 1.951 10.7 
Quinoline 0.783 0.938 1.280 1.289 1.213 1.101 20.7 
IH-Indole 1.249 1.357 1.673 1.634 1.427 1.468 12.4 
2-Methy1naphtha1ene 1.127 1.150 1.349 1.289 1.125 1.208 8.6 
1-Methylnaphthalene 1.158 1.304 1.470 1.381 1.188 1.300 10.0 
Biphenvl 1.834 1.802 2.315 2.029 1.664 1.929 13.1 
Acenaphthvlene 1.963 2.112 2.485 2.352 1.870 2.156 12.0 
Acenaphthene 1.385 1.403 1.711 1.458 1.263 1.444 11.5 
Dibenzofuran 1.974 1.970 2.465 2.219 1.740 2.074 13.3 
Flourene 1.599 1.674 1.869 1.707 1.436 1.657 9.5 
Dibenzothiophene 1.206 1.338 1.488 1.476 1.061 1.314 13.9 
Phenanthrene 1.537 1.477 1.554 1.475 1.099 1.428 13.1 
Anthracene 1.296 1.318 1.503 1.433 1.066 1.323 12.6 
Acridine 0.967 0.953 1.223 1.229 1.017 1.078 12.7 
Carbazole 1.096 1.121 1.353 1.355 1.077 1.200 11.8 
Fluoranthene 1.621 1.563 1.762 1.717 1.237 1.580 13.1 
Pvrene 1.430 1.441 1.782 1.639 1.148 1.488 16.1 
Benzo(A)Anthracene 1.410 1.647 1.726 1.873 1.434 1.618 12.2 
Chrvsene 1.504 1.736 1.696 1.721 1.366 1.605 10.2 
Benzo(B)Fluoranthene 1.315 1.653 1.941 1.777 1.476 1.632 15.1 
Benzo(K)Fluoranthene 1.677 1.912 1.743 2.015 1.404 1.750 13.4 
Benzo(E)Pvrene 1.450 1.667 1.802 1.882 1.304 1.621 14.9 
BenzofA)Pvrene 1.382 1.403 1.574 1.659 1.349 1.473 9.2 
Pervlene 1.363 1.425 1.630 1.734 1.372 1.505 11.1 
Indeno(1,2,3-CO)Pyrene 1.350 1.543 1.745 1.934 1.622 1.639 13.3 
Dibenz(A,H)Anthracene^ 1.087 1.202 1.418 1.549 1.279 1.307 13.9 
Benzo(G,H,I)Perylene 1.216 1.452 0.561 1.493 1.385 1.221 31.4 
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CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-Z 

Lab ID: STDZ565 

Lab Code: Enseco Case No: 5568 

Calibration Date(s): 07/27/89 Time: 22:12 

Initial Calibration Date : 07/11/89 

Minimum RRF is 0.050 Maximum %D is 35% 

COMPOUND RRF 
40 PPT 
RRF 

%D 

D8-Naphthalene 2.090 2.021 3.3 
DlO-Fluorene 1.579 1.305 17.4 
D12-Chrvsene 1.390 1.415 -1.8 
2.3-Benzofuran 1.121 1.001 10.7 
2.3-DihYdroindene 1.132 1.040 8.1 
IH-Indene 1.476 1.351 8.5 
Naphthalene 2.303 2.455 -6.6 
Benzo fB)Thioohene 1.951 1.811 7.2 
Quinoline 1.101 1.086 1.4 
IH-Indole 1.468 1.392 5.2 
2-Methy1naphtha1ene 1.208 1.220 -1.0 
1-Methylnaphthalene 1.300 1.238 4.8 
Biphenvl 1.929 1.845 4.4 
Acenaphthvlene 2.156 2.041 5.3 
Acenaphthene 1.444 1.404 2.8 
Dibenzofuran 2.074 1.944 6.3 
Flourene 1.657 1.513 8.7 
Dibenzothiophene 1.314 1.285 2.2 
Phenanthrene 1.428 1.395 2.3 
Anthracene 1.323 1.302 1.6 
Acridine 1.078 1.190 -10.4 
Carbazole 1.200 1.311 -9.3 
Fluoranthene 1.580 1.508 4.6 
Pvrene 1.488 1.756 -18.0 
Benzo fA)Anthracene 1.618 1.796 -11.0 
Chrvsene 1.605 1.642 -2.3 
Benzo(B)Fluoranthene 1.632 1.705 -4.5 
Benzo(K)Fluoranthene 1.750 1.528 12.7 
Benzo(E)Pvrene 1.621 1.624 -0.2 
BenzofA)Pvrene 1.473 1.434 2.6 
Pervlene 1.505 1.596 -6.0 
Indeno(1,2,3-CD)Pyrene 1.639 1.502 8.4 
Dibenz(A,H)Anthracene_ 1.307 1.263 3.4 
Benzo(G,H,I)Perylene 1.221 1.338 -9.6 

FORM VII 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 5568 

Lab File ID (Standard): STDZ565 

Instrument ID: 4500-Z 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 07/27/89 

Time Analyzed: 22:12 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 167500 261500 172900 
==:===z===:z=z==z= II II II II 11 II II II II II II II II II II II II II II II II ========:==:== 

UPPER LIMIT 335000 523000 345800 
ss===ssss=a= II II 11 II II II II II II II II II II II II I II II II II II II II II II II II II I 

LOWER LIMIT 83800 130800 86400 

SAMPLE NO. 
ssssssss^ss^sss 

5568-01 182700 
ssssss^sssss^s 

296300 273200 
5568-02 169100 269500 190600 
5568-04 192900 321700 255000 
5568-OlMS 163600 271500 216100 
BLKOl 202300 339500 258300 

IS#1 (ACN) 
IS#2 (PHN) 
IS#3 (BAP) 

DIO-ACENAPHTHENE 
DIO-PHENANTHRENE 
D12'BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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